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Electric Lighting.—XXXI. THE RAPIEFF CANDLE.  electro-<nelial controlling it. M. Morin reasoned that 





es 


wo 


bell crank lever B carrying the carbon button C, which 
touches the candle near the base (Fig. 98) when there is 


3 ‘ ; : | Mr. Rapieff, an English e'ectrician, isthe inventor of an | with solenoids the magnetic effect would not only 

Readers of these articles will have noticed that in last | electric candle, which does not differ very materially from |be less rapidly communicated to an iron arma- 
week's issue, owing to “= oversight, Fig. 96 was not 40 | the Wilde candle in its construction. In this, as in the|ture, but it would act less energetically, and 
illustration of the Jamin improved candle, but of the Wilde | Wilde candle, one of the carbons is stationary, the other | thus the fluctuations would ‘be much diminished. 


The | 


candle (Fig. 93), described in the preceding article. 
correct Figure 96 is given herewith. 
THE ELECTRICAL WORLD will be accessible to all interested | 
in the articles, it is not necessary to reproduce that part of 
the description which related to this lamp. 


THE ANDREWS CANDLE. 

About the time the Debrun candle appeared, a modified | 
form of candle was produced in England by Mr. Andrews. | 
This (Figs. 97 and 98) resembles the Debrun candle. Its | 
carbons remain apart and it employs precisely the same 
lighting device. 

Instead of carbon pencils, carbon plates are used. These 
are about 4 inch thick and between them, but insulated | 
from each by small pieces of slate, is a kind of colombin, 
composed of plumbago in the form of a plate 5 inch 
thick. Thus prepared the candle is inserted between the 
brass clips b, which hold it in place and at the same time 
convey the current to it. In the base of the burner is an 
electro-magnet c. The core of this electro-magnet (Fig. 





Fic. 96. 


99) is divided into two pieces, one forming a part of the 


no current passing in the lamp. 

On admitting the current, the two pieces of the core in 
the coil both become magnetic with similar poles juxta- 
posed, and repulsion takes place, the effect of which is to 
tilt the lever B and bring the button C out of contact. 
The are then runs up to the top, as in the Debrun candle. 
It moves back and forth as the carbons consume, always 
remaining at the highest point. With plates two inches 
Square the candle will last about six hours. By increasing 
their thickness to ,‘; inch and making them six inches 
square, they may be made to last for a whole week. 

The changes of position of the arc as it moves to a 
higher point from a depression caused by combustion are 
always attended with considerable flicker, though the use 
of the plambago colombin tends to mollify this disadvan- 


As last issue of | 





being movable and controlled by an electro-magnet. 


The | This merit of the solenoid when used in arc lamps has 


peculiarity of this candle is that the carbons are separated | already been pointed out in connection with the Alteneck 


rather more at the bottom than at the top. 


this is to maintain the circuit resistance uniform. When the | 


The object of | differential lamp. 


In the Morin lamp the oscillation 
above referred to is entirely obviated and the metallic 


| vibration or clatter of the armature, which is very dis- 








Fig. 98. 


Fig. 97. 


carbons are long they offer acertain definite resistance, and 
when they are nearly burned up this resistance disappears. 
This is the case in a!l candles where the carbons are exactly 
parallel with each other. In the Wilde candle the arc be- 
comes a trifle longer as the carbons burn, and the increase 
of resistance of the arc compensates exactly for the dimi- 
nution due to the consumption of the carbons. However 
plausible the idea may seem in theory, nevertheless in 
practice it does not appear to present any superiority over | 
the ordinary candles having their carbons exactly par- 
allel. The Rapieff candle has not been heard from in 
practice to any extent. 
THE MORIN CANDLE. 
Within a few months a new electric candle has been 
brought before the public in Paris by M. Morin, electrical 
engineer of the Paris Electric Lighting Company. This | 
candle (Figs. 100 and 101) recalls at once the Wilde and the | 
Jamin candles in the fact that it employs no colombin, 
and that the carbons are in contact at their tips whenever 
there is no current passing, and are afterwards separated 
by the action of the current. These results are obtained 
in both by the same device—making one carbon stationary 
and the other movable, under the influence of an armature 
worked by the magnetic power of the current. There 
is a difference just here, however. In the first 
two candles the armature is acted upon by an 








Fig. 99. 





electro-magnet of soft iron. In this case the 
armature is acted upon by a solenoid. It is said that | 
this simple modification makes a great improvement in | 
the steadiness of the arc. It has been found that the | 
unsteadiness of the arc of the Wilde and Jamin candles is | 
due not so much to the absence of the colombin, as once | 
supposed, as to oscillations of the movable carbons. These 
oscillations were the result of vibrations of the armature 
as it responded to every change in the magnetism of the 


‘agreeable in indoor 


installations is avoided, Fig. 100 
shows a single burner. Fig. 102 isa diagram of the work- 
ing parts. The arrangement recalls a galvanometer, for it 
consists of a flat hollow coil Sin which a soft iron bar A 
can oscillate on a horizontal axis. Instead of giving to 
the solenoid coil the usual galvanometric rectangular 
form it is made _ circular in order that the 
wire may be brought as close as possible to the armature 
A. The carbon C’ is firmly held by its supporting clip, 
but the carbon C is held by an arm which ends in a flat 
spring below. This flat spring normally pushes the carbon 
C toward the carbon C’. The armature A naturally tends 
to place itself at right angles to the wire of the solenoid, 
or, in other words, to assume a vertical position under the 
influence of the current. Its axis carries an eccentric 
dise or cam FE which forces the carbon C apart from C 
when the armature moves, as will be readily understood 
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from Fig. 102. The are then appears at the points of C C’ 
and the operation of the candle is identical with that of the 
Wilde or Jamin candle. M. Morin has combined four 
candles in the same burner, all of which are operated and 
controlled by the same solenoid and armature, as in the 


Jamin burner. In this case (Fig. 101) the solenoid 
S is laid horizontally, and the crmature moves 
on a vertical axis which carries a cam _ disc 
E, having four projections, CCCC’. The carbon 


holders are so arranged with respect’ to this disc 


| that they would come in contact successively and only one 


would be in contact when the current is not passing, the 
arrangement being exactly as in the Jamin candle. When 
the current is put on this set begins to burn first. Each 
of the stationary carbons is held in place by a small piece 
of zinc wire Z, which fuses as soon as the carbons are 
burned down to this point and lets the stationary carbon 
fall. Immediately the next set comes into contact by the 
return movement of the armature A, which instantly 
moves back again as soon as the circuit is established 
through tiis fresh candle. When this set is burned the 
next candle is brought into action in the same manner, 
The phenomenon of electro-dynamic reaction which M, 
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Jamin utilized to keep the arc in his candles steady at the 
tips was observed in an interesting manner in this quad- 
ruple burner. The current in the solenoid reacted 
on the arc and tended to displace it, though 
not in all. In the two candles situated immedi- 
ately above the space between the two halves of the 
solenoid no effect was produced, the action of one-half of 
the solenoid on one side of the candle evidently being 








Fig. 101. 


neutralized by that of the other half on the other side of 
it. But in that candle which is placed over each half of 
the solenoid the reaction was apparent. In one of them 
the arc was repelled upward and became arched as in the 
Jamin candle, while in the other it was violently attracted 
downward to the very base, where it played between the 
metallic supports of the carbons, which it would soon 
consume, M. Morin remedied this difficulty by the 
simple expedient of placing a plate of sheet-iron over the 
solenoid. This plate concentrated all the lines of force due 














Fig. 102. 


to the current in the solenoid and diverted their course, 
thus acting as a magnetic “‘ screen.” 

In experimental tests lately made of the Morin candle, 
in which the power absorbed was measured by a dynamo- 
meter pulley giving continuous indications, it was found 
that three candles absorbed 8.30 horse-power: four candles, 
4.16 horse-power, and five candles 5.40 horse-power for a 
lighting power equivalent to 40 carcels. The result is, of 
course, greatly dependent on the efficiency of the dynamo- 


electric machines used to generate the currents, 
Cc. O. M. 
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Electrical Engineering at the Stevens Institute of 
Technology. 

The annual catalogue of the Stevens Institute of Tech- 
nology for 1883-84 is out. The following is from its De- 
partment of Applied Chemistry: 

“In view of the rapid development of electrical science 
and the close relations existing between many of the new 
applications of electricity and the work of the mechanical 
engineer, it has been judged advisable to extend the regu- 
lar course of the Institute somewhat in this direction. 

‘The fact that a large number of our present graduates 
hold prominent and responsible positions in the electrical 
companies throughout the country sufficiently proves 
that our course, as heretofore carried out, is well adapted 
to prepare those pursuing it for the profession of the elec- 
trical engineer, who must manifestly be first of all a 
Mechanical Engineer, and on this foundation build a cer- 
tain amount of knowledge and experience in the special 
theory and practice of electric applications, 

‘It is believed that by the addition to our former 
general instruction in electric science of a special depart- 
ment of Applied Electricity as a part of our regular 


course, the actual requirements of the profession will be 
best met. 

“The means of inaugurating this new department have 
been placed in the hands of the trustees by President 
Morton, and it is confidently believed that what may be 
required for its permanent establishment will be supplied 
in due time by those most interested in this subject. 

“In this department it is intended to supplement the 
theoretical knowledge acquired in our previous regular 
course, by systematic laboratory instruction; in the man- 
agement and care of batteries, galvanometers, rheostats, 
electrometers, condensers, etc.; in the measurement of re- 
sistances of wires, batteries, insulation resistance and ca- 
pacity of cables, electromotive force, etc. These and 
other experiments are to be made sufficiently numerous 
and varied to familiarize the student with electrical terms, 
as potential, electromotive force, resistance, etc.; to give 
him a realizing sense of the various electrical magnitudes, 
as volts, ohm, ampére, etc., and to point out the quanti- 
tative relations of these units to the ordinary mechanical 
ones, 

** Special attention will theri be given to problems in 
connection with dynamo machines, such as the measure- 
ment of powerful currents, determinations of efficiency in 
generators and in electric motors, photometry of arc and 
incandescent lamps, consumption of energy in generator, 
conductors and Jamps, dimensions of wires for various 
currents, etc. 

** By the courtesy of electric companies, visits will aiso 
be made to examine their lighting-plant and manufac- 


tories.” 


The First Electric Locomotive 





Apropos of various claims for the distinction of having 
invented the first electric locomotive, a writer in the 
Baltimore Sun recalls the experiments of Dr. Charles 
Grafton Page, who was born at Salem, Mass., on January 
28, 1812, and died in Washington, D.C., on May 5, 1868: 
‘‘He constructed an electrical machine when only ten years 
of age,” says the writer in the Sun, ‘‘and graduated at 
Harvard University in 1832. In 1838-40 he practiced medi- 
cine in Virginia, and in 1839-40 filled the chair of professor 
of chemistry in Columbia College, in the District of 
Columbia. In 1840 he was appointed examiner in the 
United States patent office, which office he held until his 
death. He was a frequent contributor to Silliman’s 
Journal, and is the author of a concise and complete 
treatise upon the subject of electrical science and dis- 
covery. He had been for years perfecting machinery for 
the effective and economical use of electro-magnetism as 
a motive power, and had so far succeeded as to be able to 
use it for the propulsion of machinery, and as a locomotive 
force. In 1851 he constructed at Washington a locomotive 
to run by electricity, and at its first trial, on April 29, of 
the same year, on the Washington Branch of the Baltimore 
& Ohio Railroad, it more than exceeded the expectation of 
the inventor, though many difficulties were encountered 
in matters of detail. The trip was made from Washington 
to Bladensburg in 39 minutes, including five stops, and the 
greatest speed attained was at the rate of 19 miles an 
hour.” 


++: > +> 
Edson’s Speed and Pressure Recording and Alarm 
Gauges. 





Every new industry appears to pass through a phase or 
period of empiricism at its beginning, and the industries 
which the rapidly growing science of electricity has 
brought forth within the last few years are no exceptions 
to the rule. This has been especially the case with electric 
lighting. We all remember the imperfect, unstudied 
manner in which installations for the electric light used to 
be made. The apparatus was constructed altogether by 
the rule of cut-and-try, and in putting it in operation there 
were symptoms of guesswork at every turn. It 1s not to 
be wondered at that so much depended on luck in those 
days. Just how the system would work or, indeed, 
whether it would work at all, were things which nobody 
could predict with much assurance. If the whole thing 
was a failure, then it was still a mystery to determine 
what was at fault, because there was no measuring or 
testing apparatus at hand. The fault might be in the 
lamps, in the dynamo-electric machine, in the steam 
engine, or in the boilers. It might be even 
further removed; that is to say, it might be due 
to the neglect of the fireman to look after the supply 
of steam. Had there been a way of testing, watching 
or recording the operation of every function involved 
in the work, then the difficulty could have been at once 
placed, and perhaps remedied, thereby preventing com- 
plete failure. 

Weare glad that a change in the right direction has 
been made in these respects and that electric light engineer- 
ing can now boast of greater precision. This greater 
precision is due directly to a better conception and appre- 
ciation of the utility of accurate measurements of all 
kinds. We now have volt-meters ampére-meters, erg- 
meters, and improved measuring apparatus of every sort 
to enable us to analyze or record the operation of our 
electrical apparatus, and such is the importance of the 
facts these measurements disclose and the suggestions 





they present that electricians regard them as indispensable, 
This is a most favorable sign, for it shows that guesswork 





and chance occupy less prominence as factors in electrical 
operations. 

The electrical engineer cannot confine his knowledge to 
electrical tests and measurements alone, however. There 
are other points accessory to these which often prove of 
greater importance. At the present time we derive our 
electrical energy almost altogether from coal in steam 
engines, and just as long as we are obliged to resort to this 
process it will be necessary for him to familiarize himself 
with the details and secrets of steam engineering. 

In electric lighting steady and reliable motive power is 
a factor of the highest importance. Every electrical detail 
in an installation may have been carried out with absolute 
decision, and yet, if the motive power is inadequate or un- 
steady, failure will be inevitable. This argues very clearly 
that the engineer must watch over the production of the 
motive power, and be as conversant with everything 
occurring in that department as he is with the production 
and utilization of his electrical current. 

In using steam engines, the great fundamental require- 
ment for the production of steady power is a continuous 
uniform steam pressure. A bad engine may work tolerably 
well with a constant uniform head of steam, but even the 
best engine will give bad results with a steam pressure 
vacillating at every moment. 

If we go back a step we will find that in order to get 
steady steam we must have a good boiler and, above all, a 
good, reliable fireman. We will also concede that both 
ought to be watched as diligently as the rest of the instal- 
lation. 

We feel certain that all engaged in electric lighting will 
be glad to know that they can be relieved of this responsi- 
bility and the trouble it involves by the use of an ingenious 
appliance invented by Mr. M. B. Edson, of New York, 
which assumes the whole task of ‘‘ watching” over the 
boiler and the fireman, or even the engine and engi- 
neer, and does its work neatly as well as accurately by 
means of purely automatic devices. A few details of the 
construction of this useful apparatus, which is herewith 
illustrated, will show clearly the large sphere of applica- 
tion which makes it so desirable wherever motive power is 
used. 

The Edson apparatus is a gauge which indicates pres- 
sures of any kind, either steam, air, or water, and which 
records every fluctuation or variation, and can give an 
alarm whenever these pass beyond proscribed limits. The 
apparatus may also be modified so as to become an indi- 
cator of speed, which shows at once the speed of an engine 
or a dynamo, and every fluctuation thereof with accuracy, 
while it records them. In some cases the features of both 
forms are combined in the same instrument. Such is the 
case in the apparatus represented in front view in Fig. 1, 
and in side view in Fig. 2. In the base of the apparatus 
is a round cap A, hollowed out in the form of 
a shallow cup, as shown by the dotted lines (Fig. 2). The 
inlet pipe Y, communicating with the steam boiler, water 
pipe or other source of pressure to which the gauge is ap- 
plied, is screwed into the bottom of the hollow cap. A 
steel diaphragm corrugated concentrically rests on the 
margin of the cap A and forms its cover, it being fitted and 
packed tightly in order to form a steam-tight chamber. 
The steam conveyed into this chamber acts upon the under 
surface of the diaphragm and makes it bulge out, the dis- 
placement being proportionate to the pressure. The up- 
ward motion of the diaphragm is thus an index of the pres- 
sure. A connecting rod is attached to the upper surface of 
the diaphragm at its centre, and communicates its motion 
above to an arm on the shaft c, causing the latter to rock. 

This shaft c carries at its front end a toothed segment 
ec (Fig. 1), which gears with a similar segment by means of 
which the index hand or .ointer d is operated, the motion 
being exactly proporiional to that’ of the diaphragm. 
Consequently, when the latter moves up under the influence 
of pressure the pointer moves over the dial, which is 
specially graduated in every case, as will be shown further, 
and which, therefore, shows the degree of the pressure 
accurately. 

From the shaft ¢ an arm Sf (Fig. 1) extends to 
the right, and is pivoted to another arm directed 
downward. The latter is pivoted below to a ver- 
tical slide that moves up and down as the arm / 
moves with the shaft c. From the upper end of the ver- 
tical slide a slender spring pencil carrier g extends down- 
ward, carrying at its lower end a pencil point, which bears 
lightly against the paper ribbon or chart passing under it 
as it slides over a flat surface on the supporting frame, It 
is plain that as the vertical rod moves up and down the 
pencil point will move up and down also, and since the 
motion of the rod corresponds exactly to the motion of the 
diaphragm, the motion of the pencil will be a measure of 
the amount of pressure. A vertical scale placed near the 
pencil point is marked off in divisions corresponding to 
pounds pressure, ranging from 0 at the bottom to the num- 
ber representing the highest capacity of the gauge at the 
top of the scale. In the figure this number is 140 lbs., 
though it varies in different instruments. The paper chart 
which moves constantly from left to right under the pencil 
point is ruled with parallel lines graduated exactly according 
to the subdivisions of the vertical scale of each instrument 
with which they coincide accurately, as shown in Fig. 1. 
The chart itself is moved by a special chronometerB (Fig.2), 
which operates the vertical reel a by means of a worm 
gearing with a toothed wheel at its upper part, The gear. 
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ing is such that the desired speed per hour is obtained. 
This reel winds the chart on itself as it turns and draws it 
from the left hand reel, which is loose. This chart has 
vertical divisions which correspond to the space passing 
under the pencil point in an hour or in a half hour, as may 
be preferred, these divisions being numbered. The chart 
is usually long enough to last thirty days, but it is marked 
into sections of twenty-four hours, in order that the record 
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may be removed every day if desired. As already stated, the 
paper will travel the space between two divisions of an hour 
or a half-hour during that time. If the pressure remains 
constant during that time, say at 50 lbs., then the trace of 
the pencil will be a straight line equidistant between the 
40 lbs, and 60 lbs. line on the strip or chart. If, however, the 
pressure increases during that time the pencil trace will rise. 
The trace is more abrupt and vertical when the rise of 
temperature has taken place with rapidity. If the pressure 
lowers, then the trace is downward onthe chart. If the 
pressure moves up and down in irregular succession the 
result will be a wavy, irregular line, as seen at bon the 
chart of Fig. 1. Since the diaphragm of the gauge can 
respond to every individual fluctuation of pressure with 
the same ease that a telephone transmitter does to air 
vibrations, it follows that every vibration isof necessity 
actually recorded by a curve onthe chart. Fig. 3 shows 
these tracings taken from instruments in actual operation. 
The first shows the vibrations of steam pressure at the 
Colonnade Hotel. The tracing is very irregular and zig- 
zag, nevertheless it is seen that it does not pass below the 
50 lbs. line or above the 60, and it follows that the pressure 
varied only between 50 and 60 lbs., except between half 
past four and five a. M., when it fell a littre below 50 lbs. 
The second tracing is from the ferry boat ‘* Hudson City,” 
and is peculiarly interesting. Each curve corresponds 
to a trip made by the boat, the space from one wave to the 
next being equal to the time of the trip. When the boat 
stopped the steam pressure evidently increased about five 
degrees, and it fell down again during the trip. The third 
tracing shows the record of the water pressure at Salem, 
Mass., Nov. 14, 1882, From midnight to 5 a. M. the 
pressure remained quite constant, as shown by the nearly 
straight line. After five it began to decrease and to fluc- 
tuate, as shown by the zig-zag course of the tracing. The 
note, ‘‘ Firemen filling their cisterns,” is intended to be 
explanatory of this variation of the pressure. It is note- 
worthy that these chartsare not all ruled alike. This is 
because every gauge is graduated separately. There are 
always slight differences in the tension of the diaphragm, 
and for this reason each gauge, after it is made, is graduated 
by itself from actual tests at a'l the degrees by comparison 
with a standard gauge, The paper charts are then ruled 
specially for each gauge so as to fit its graduations exactly. 

Where it is desirable to keepa record of the changes of 
speed also, the device shown beneath the base of the appar- 
atus in Figs. 1 and 2is used. It may be compared to the 
ordinary steam governor, where the valve rod moves 
a recording pencil in place of the valve, The pulley m 
which receives the motion, revolves on a hollow sleeve, 
through which the rod / attached to the®foot] piece k' can 





slip up and down, This pulley is connected to the foot- 
piece k' by flat steel springs p, p,which carry the governor 
balls r, 7. It isevident that as the balls diverge under the 
influence of rotation, the rod | will be pushed up, and the 
spring pencil carrier, which is similar to that recording 
steam pressure at its upper end (K°, Fig. 1), will be thrust 
upward toa distance exactly proportionate to the speed. 
The shoulder s and collar n (Fig. 2) prevent the pencil 
from moving up too far. 


It is readily seen that this pencil point can make a trac- 
ing which will show accurately every variation of speed, 
and by making another vertical scale in which the divis- 
ions represent the number of revolutions the speed is in- 
dicated at once by the height of the pencil mark on the 
chart, By dispensing with the diaphragm and placing the 
speed-governing attachment in the centre of the apparatus, 
the rod 1 (Fig. 2.) may be connected directly with the 
arm on the shaft ¢, and the apparatus then becomes trans- 
formed into a speed indicator and recorder. The upward 
motion of the rod J then causes the index pointer to move. 
In this case the vertical scale and the dial are both gradu- 
ated to revolutions instead of to pounds pressure, and thus 
the deflection of the index handshows at once the number 
of revolutions at which the machine connected with it is 
turning, while the pencil carried by the vertical slide is 
making a record of its variations. The speed indica- 
tor might be attached to a dynamo-electric ma- 
chine, and the speed at which it is running could 
be ascertained by glancing at the deflection of the 
index hand, with the same ease that the amount of 
current in circuit is noted by a glance at an am-meter. It 
remains to be seen how the gauge may be easily converted 
into an alarm that will warn the proper persons of danger 
either from excessive pressure or speed. The spindle c 
which causes the index hand to move carries an arm i 
(Fig. 2), which at a suitable stage of motion comes against 
the tripping post h of a mechanism serving to ring a 
bell C. This arm is adjusted so that it will act at the 
moment the index hand shows a_ certain pressure. 
As soon as_ that pressure is reached the lever 
comes in contact with the tripping-post and _ the 
bell ¢ is rung by the mechanism being released. This 
alarm warns the fireman that something is wrong, and it 
continues to ring as long as the pressure remains at that 
height. If it is desirable, electric bell connection may be 
made with the engine room and other places, and the ring- 
ing of the bell there will give alarm of danger in case the 
fireman fails to take notice of the alarm himself. The 
electiical connections are extremely simple. The tripping- 
post h is insulated from the rest of the apparatus and one 
wire is attached to it. The other wire may be attached to 
any metallic portion of the apparatus. The circuit is com- 
pleted whenever the lever on the shaft c touches the trip- | 
ping-post h and thus the electric alarm will be sounded 
at the same time that the bell in the apparatus itself begins 
to ring. Thus if the pressure of steam increases above a 
certain limit the danger is “‘nmediately ani ‘““nced to 





others; and the necessary precautions may be taken by 


the watch clock does over night-watchmen ; and while it 
is possible to tamper with the record of a watch clock, 
this may be successfuly kept out of the reach of any but 
the proper persuns,. Even if it were possible to reach the 


chart, it would be impossible to ‘‘ counterfeit” the tracing, 
so to speak, and make it tell a lie without chance of detec- 
tion. 

Considered both by its mechanical perfection and its 
excellent results, the Edson recording and indicating ap- 
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paratus is a marvel of ingenuity, Its great value wherever 
steam and motive power are used will be evident to all. 
It has already been in use for a few years in all kinds of 
places under every variety of conditions, and in 
all cases its career has been successful and has served to 
prove its great advantages and utility. It is not necessary 
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them if the fireman fails for any reason to do so himself, 
If he does not attend to his duty in keeping the pressure 
regular his neglect is disclosed to his employer, while at 
the same time it is recorded on the chart. The 
records of these variations of speed or pressure seem to 
have been specially useful in all cases by acting as a kind 
of moral check on those intrusted with the boilers or en- 
gines. Naturally, the knowledge of the fact that faithful- 
ness or neglect is being constantly recorded is quite enough 
inducement to a man to do his duty, The Edson gauge, in 
fact, watches over the fireman and the engineer even a8 





to go into long details to point out the usefulness of the 
Edson apparatus as a means of securing greater efficiency 
in electric lighting. In fact, it suggests itself as being 
exactly what is needed to render neglect impossible and 
prevent irregularities which should have no excuse at any 
time. It has already found its place ina number of elec- 
tric lighting installations, and its uniformly satisfactory 
operation cannot fail to render it more desirable, It is, 
without doubt, one of the most valuable accessories to the 
production of steady and economical power, and as such 
it should find use every where, 


Midnight - 





» Salem Mass, Nov.th isa: 
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THE TELEPHONE SITUATION, 


The recent extensive and rapid movement in telephone 
stocks, the tendency toward a concentration of the tele- 


authorities. Even Mr. McDonough himself is still unac- 
| quainted with the ominous secret which it contains. 
|he assures us personally, The decision is being printed, 
and will not be issued for some weeks. So we can calm 
our anxiety and hold on to our stocks a little longer. 

An adverse patent decision would undoubtedly produce 
somewhat of a crash in Bell Telephone stocks, especially 
if it involved such a fundamental point as the receivers 
now used, without which telephony would be, if not 
impossible, at least very much hampered and beset with 
difficulties. An adverse decision would turn the tables 
and make it the defendant where it has always been the 
plaintiff ; that is to say, in questions of infringement. If 
brought at bay by an injunction, it would be in a strait 
between infringement on one side and “no receiver” 
on the other. But only for a time. It owns the Edison 
receiver, the principle of which is not involved in this 
decision. This receiver is not convenient, and above all 
not reliable, and for ordinary purposes it is not practical ; 
but it can be made to answer as a make-shift in a case of 
emergency until something better has been procured. In 
such an event the public would be the real sufferers, 

Look at it as we may, any construction that can be put 
on the scope of an adverse decision leaves the Bell Com- 
pany good enough prospects. It has the advantage of a 
good start. Nocrash can come so overpowering that it 
will paralyze the present occupants of the field. They 
represent too much capital, and their prestige is too great 
for them to succumb toa competitor without a protracted 
struggle. Wedo not believe that they will fare worse 
after an adverse decision than did the Western Union 
Telegraph Company under the Page patent act. 

There is a rumor that a syndicate is now systematically 
and vigorously, though quietly, at work to secure control 
of all patents and inventions outside of the jurisdiction 
of the Bell Company, with a view to making a bold com- 
petition with that company later. 
much truth there is in the report, but it is safe to presume 
An 
opposition company would promote a disposition on the 
part of such servants of the public to be more considerate 
toward their patrons. Competition is the soul of trade, and 


We cannot say how 


that the hostilities are not yet ready to begin. 


isa wholesome check on enterprises that tend toward 
monopolies. However, we should dislike to see an oppo- 
sition company come into the field only to play a kind of 
a grab game, such as opposition telegraph companies have 
been playing at regularly recurring intervals on the West- 
ern Union Telegraph Company. The Bell Company has 
already bought up a good deal of opposition, and each 
acquisition makes it stronger, and only adds to the evil 
which the so-called opposition announced its intention of 
remedying. 
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phone interests of the country into a few large corpora- | 
tions, the rapid fluctuations in the prices of telephone shares | 
and the frequent rumors of decisions in patent suits adverse 
to the interests of the present monopoly have led some of | 
the daily journals to predict a crash in telephone stocks 
ere long, and to intimate that it may be as well for the 


lambs to stand from under. They compare the present 





boom in telephone stocks with similar activity heretofore 
in mining and other fancy stocks, and draw unfa-| 
vorable conclusions, It is curious to note that, in the face | 
of this, Bell telephone stock holds its own pretty steadily, 

and bids fair to reach the goal—3800—toward which it has 

been tending for some time. 

The rumor chronicled in our last issue that the long- 
pending interference case in the Patent Office between 
the several pretenders to the priority of invention of the 
telephone, had been recently decided adversely to Bell, 
and in favor of Mr. McDonough, has produced a sensation 
in telephone circles. Perhaps those who started the report 
had no other object in view than to make certain persons 
so unhappy in their possession of too much stock that they 
might be induced to ‘ unload” a little thereof, to the pe- 
cuniary advantage of the speculators. Tricks of this kind 
are not uncommon in Wall Street, and are sanctioned by | 
numerous precedents in telegraphic and railroad stockjob- 
bing. Meanwhile, having taken special pains to arrive at 
the truth in the matter, we learn that the rumor is only a 
rumor as yet, and an unwarrantable one at that. It is 
known that a decision has been rendered in the case, but 
everything that is reported as being the purport of the de- 
cision must be scouted as conjecture and speculation. 
The decision is known as yet only to the Patent Office 


The Conditions of Electrical Resistance of the 
Human Body. 

The researches of Dr. Stone on the electrical resistance 
of the human body, detailed in another column, will be 
1ead with much interest, on account of the scant informa- 
tion obtainable on the subject. They are not to be ac- 
cepted, however, without limitation, because in some re- 
spects they tend to mislead by forcing conclusions not up- 
held by facts. 

The doctor’s supposition that temperature affects resist- 
ance in the human body will be accepted as correct, the 
influence of heat on resistance being recognized in the 
case of all substances, even the most perfect non-conduct- 
ors. However, the observation that the resistance of the 
human body follows a thermal law similar to that influ- 
encing conductors, or in other words, that it increases 
with temperature, and vice versa, only in much higher 
ratio, does not seem to us warrantable by the circum- 
stances. While we do not, on general principles, question 
the fact that heat plays a rdle in the resistance of all 
bodies of whatever nature, yet we prefer to stop there, be- 
cause we know that under varying circumstances the 
effects produced are diametrically opposed, and until we 
know more of the circumstances it is not safe to pro- 
nounce on the question. 

The results given seem to be somewhat erratic. While 
in the observations of June 9th the resistance should have 
been higher at 2:15 P. M. than at 10:30 a. M., since the 
temperature was also higher, it was, in fact, more than 
half less. It is true that the electromotive force used was 
double, but it will be understood that this could’ only in- 
crease the current, and could not affect the value of the 
resistance, as an ohm is still an ohm whether the electro- 
motive force acting upon it be one volt or a thousand. It 
is plain, therefore, that there must have been other condi- 
tions influencing the resistance, and in our opinion one of 
the main, if not the most.important, of the conditions is 
the resistance of the skin itself. AH who have experi. 





So 





mented on the human body with electricity cannot have 
failed to recognize the fact that the resistance of the skin 
itself is the great factor of the total resistance. With a 
perfectly dry skin, an electromotive force of 18 or 20 volts 
scarcely passes-any current through the body. The pres- 
ence of moisture makes an immense difference in the con- 
ductivity of the body, and there iseven as much difference 
yet between pure water and that which contains salt or 
sulphuric acid. Besides, the condition of the skin is an 
important consideration. Let theskin be washed in warm 
water and well eleaned with soap in order to remove all 
sebaceous secretions which, being of an oily character, are 
non-conductive. By thisoperation the pores are opened 
and softened at the same time, and the resistance which 
obtains between two contacts.made on the human body 
will be found materially altered. 

The skin is no longer insulated by the oily matter in 
its pores; on the contrary, the salt water can penetrate 
them as it would a sponge, and thus many free paths are 
afforded for the entrance of the current. Even leaving 
everything else out of consideration, the pressure of con- 
tact itself is known to exercise a great influence on the 
resistance of the human body. A French physician, Dr. 
Duchenne, has long since shown how to take advan- 
tage of this fact in his method of treatment by electricity 
which is known by the term ‘‘faradisation localisée.” 
He found that with two metallic plates pressing lightly 
on the skin the current did not penetrate the surface of 
the body at all, but made the skin its path of passage from 
one plate to the other. By pressing the plates the current 
penetrated deeper, because the resistance of contact had 
become diminished. Thus, by mere variation of pressure 
he could produce all changes of current almost from 
zero to the full effects of the apparatus, and he thus regu- 
lated the depth of penetration of the current so as to 
confine it to certain muscles or organs. In this respect the 
human body finds an analogy with the ground when used 
as the return conductor. 

The resistance of the ground plates may be very great, 
and thus the ground resistance might seem high, but let 
us reduce the resistance of the former by making a better 
and surer electrical contact, and the resistance diminishes. 
The current passing increases and distributes itself over a 
larger sectional space in the earth. The resistance of a 
ground circuit between two neighboring cities may be 
even as great as that between two distant provinces, 
merely because the contact resistance at the ground plates, 
or between the electrodes and the ‘‘epidermis” of the earth 
is greater, to speak figuratively. 

This suggests that it would be well for Dr. Stone to 
determine whether or not the resistance between different 
parts of the same limb would be different from the 
resistance, say from head to foot, or from hand to hand, 
if the experiment were tried under exactly like conditions, 
so far as contact resistance is concerned. 

This would show at once which is the greater factor, 
the resistance of the flesh of the body or the resistance of 
the epidermis covering it. The experiment should also be 
varied by trying it on different subjects, because if the 
skin is, as we believe, such an important item, the results 
must vary greatly with different individuals. 

Another point which should not be kept out of sight is 
that there are local currents in the human body, the result 
of every muscular and nervous function, which correspond 
aptly to the earth currents in a ground circuit. A counter 
electromotive force may become equivalent to a certain 
amount of resistance under certain circumstances, and this 
would be a source of error. The effects of such currents 
may be very slight, but they are not, nevertheless, to be 
ignored. They show, if nothing more, that the resistance 
of the human body cannot be disposed of as easily as that 
of an inert conductor of metal. 

The experiments of Dr. Stone are interesting, and it is 
hoped that he will persist in this line of study by multiply- 
ing his observations under more varied conditions. It 
would benefit the electrical public to know definitely, for 
one thing, what the average resistance of the human body 
is under definite conditions and what is the resistance of 
certain parts of it. Such data would be of great value to 
all, but especially to those who deal with undulating cur- 
rents in electric lighting or elsewhere. This isa practical 
question which has not yet received any attention, and he 
who submits any new data or information concerning it 
will assuredly deserve the thanks of all. 





The Use of Dry Piles as Accumulators of Electricity. 


We read in Wiedemann’s Annalen that MM. Elster and 
Geitel have made some interesting experiments on the use 
of dry piles as accumulators. The so-called dry pile of 
Zamboni is composed of pairs of round discs of paper, 
each covered with a metal or a metallic oxide on one side. 
A convenient way to make them is to punch out discs 
from a sheet of gilt paper and from a sheet of silvered 
paper. These discs are then joined in pairs with their 
metallic surfaces in contact, and many hundred pairs are 
strung’ on a string, after which they are pressed closely 
together and placed in a glass tube and provided with 
metallic poles or electrodes at each end.. A pile of several 
thousand elements has a high electromotive force, but as 
it has an immense resistance it does not develop any 
appreciable volume of current. . It is comparable to static 
electricity in its effects, owing to its high electromotive 
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force. It will attract pith balls, etc., just like the elec- 
tricity furnished by a Holtz frictional electric machine 
The action of the pile depends on oxidation of the more 
electropositive of the two metallic substances on the discs, 
just as the current in a voltaic battery depends on the 
oxidation of zinc; but as this takes place very slowly in 
the dry pile, it will last for many years. 

MM. Elster and Geitel have found that when the cur- 
rent produced by a Holtz machine is passed through a 
dry pile the latter acquires a counter electromotive force 
of polarization, like an accumulator, and this electro- 
motive force may be quite high, in consequence of the 
large number of elements composing the pile. They in- 
troduced between the conductors of a Holtz machine a 
Zamboni dry pile of 11,000 elements and of one square 
centimetre section ; the copper pole touched the positive 
conductor and the lead pole was connected with the nega- 
tive pole. At the end of ten minutes the electromotive 
force of the pile had reached such a degree that the spark 
from it would leap between its poles when they were 
brought within one millimetre of each other in air. The 
pile thus polarized could operate a small Geissler tube. 

MM. Elster and Geitel then conceived the idea of con- 
structing a secondary battery with a single metal, on the 
plan of the Planté battery. A sheet of tissue paper dipped in 
a solution of silicate of potassa containing oxide of lead was 
pasted on each face of a sheet of lead foil. From this sheet 
were punched discs of one square centimetre surface which 
were piled together to the number of 7,000. When used 
like a Zamboni dry pile this Planté dry pile gave results 
rather more striking. 

A dry pile of this kind which is polarized and then left 
to itself becomes spontaneously depolarized quite soon; at 
the end of ten minutes the loss is sensible, nevertheless, at 
the end of twenty-four bours the polarization can still be 
detected by means of a coarse electrometer. 

In order to give to the silicate of potassa the necessary 
degree of humidity, it is sufficient to put the pile under a 
glass bell with a vase full of water. The authors recom- 
mend as the best method of piling the discs to string them 
all ona stout silk thread, and to dispense with the glass 
tubes. 

MM. Elster and Geitel add that dry pilesthus used are 
well adapted to showing to a large audience the principle 
of operation of accumulators. A Holtz frictional electrical 
machine replaces the dynamo-electric machine, and the 
effects produced in the accumulator are intense enough to 
be shown at a distance. If instead of forming the pile by 
electricity it is constructed by using the red oxide of 
lead, the effects produced are less satisfactory. 
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A Return Shock From Lightning. 





On the evening of July 3, Mr. Charles W. R. Dow, man- 
ager of the Norwich (Conn.) telephone exchange, was elec- 
trically mystified in a manner that came near proving 
fatal to him. The thunder-storm which occurred that 
evening had passed away and the west was unclouded, 
when Mr. Dow happened to go to the sink in the kitchen 
to draw water. Justas he laid his hand on the iron bandle 
of the pump he noticed a flash of lightning from the clouds 
rolling eastward. At the same time he received a shock 
that threw him senseless to the floor. It was an hour 
before he was able to speak, and he did not fully recover 
from the shock for a couple of days. There being nothing 
to indicate that the house was struck by lightning, the 
cause of the shock has remained a mystery. The phenom- 
enon, however, admits of easy enough explanation. It was 
what is technically known as the “return shock.” Just 
previous to the occurrence of a flash of lightning there is 
always a state of high tension both in the electricity of the 
cloud and in the earth immediately below. Assuming 
that the cloud has the higher potential, then the earth be- 
low it has the lower potential. This portion of ground 
acts inductively on all surrounding portions, and these all 
become of a higher potential. The ground in the neigh- 
borhood of Mr. Dow’s residence was doubtless in this con- 
dition, its potential being of the same sign as the cloud, 


and constantly on the increase until the time 
of the lightning discharge. When Mr. Dow 
touched the metal pump he _ placed himself 


in electrical communication with the ground. He con- 
stituted a part of the ground, electrically speaking. The 
moment that the discharge took place at the remote point, 
and the potentials had become equalized there, the induc- 
tive effect of that portion of the ground on the surround- 
ing portions ceased, and this electricity was immediately 
set free. As soon as set free it sought to flow to places 
where the potential was lower, in order that the normal 
condition of equilibrium might be at once reached. If 
Mr. Dow touched the pump and *‘ grounded himself ” just 
as there was electricity seeking objects of lower potential, 
it is plain that a small contingent of the potent agent was 
ready to receive him. We congratulate Mr. Dow on his 
escape under the circumstances, for fatal results have fre- 
quently been the consequence of such return shocks. It 
is said that the telephone wire leading to Mr. Dow’s resi- 
dence is grounded in this well. If so, we can assure Mr. 
Dow that his ground can be relied upon. This impromptu 
“test” shows that the neighborhood is all excellent 
‘** ground,” but possibly he was well satisfied on this point 
before making the involuntary test. 





Telephoning Through Submarine Cables. 





An interesting experiment in cable telephony has lately 
been reported tous. It was made on June 10 by Messrs. 
Theodore N. Vail, of the American Bell Telephone Co., W- 
H. Eckert, J. A. Seely, both of the Metropolitan T. & T. 
Co., and Mr. Ladd, of San Francisco, Cal. Five submarine 
cables, each one mile in length, crossing the North River 
between New York and Jersey City, were connected to- 
gether, making a total length of five miles of cable. This 
was placed in circuit with 106 miles of aerial wire, making 
a total of 111 miles. Conversation was carried on with the 
greatest ease, and without the least interruption from in- 
duction or retardation. In the experiment Blake trans - 
mitters, with two cells of battery for each, were used, in 
connection with Bell receivers. 








Particulars of the Late Telephone Consolidation. 





The following is the basis on which the consolidation of 
the Northwestern, Southwestern and Erie Telephone Com- 
panies was proposed and effected : The Erie Company has 
1,500 subscribers, the Northwestern Telephone Exchange 
Company has 1,800 subscribers, the Southwestern Tele- 
graph and Telephone Company has 3,000 subscribers, mak- 
ing a total of 6,300 subscribers. The increase of sub- 
scribers will, it is thought, be from 400 to 500 per month. 
These stocks were originally marketed by the so-called syn- 
dicate as follows: Erie Company, 15,000 shares, at $60— 
$900,000, with $75,000 cash in the treasury. Northwestern 
Company, 13,000 shares, at $55—$715,000, with $100,000 
cash in the treasury. Southwestern Company, 20,000 
shares, at $50—$1,000,000, with $100,000 cash in the 
treasury, making a total cost of $2,615,000, with a total 
amount of cash in the treasury of $275,000, leaving an 
actual cost to the original subscribers of $2,340,000, or an 
average of about $371 for each subscriber connected, being 
a decidedly low figure as compared with some other com- 
panies of New England and the United States. The earn- 
ings of the consolidated company upon the original price 
the stock was placed at by the syndicate exceeds ten per 
cent. Upon the dividend drawing capital to-day, namely, 
$4,800,000 (there being $200,000 in the treasury of unissued 
stock), it is five per cent., including interest on the large 
amount of cash in the treasury, held there for construction 
purposes. F 

The above statement was presented by the executive 
committee, composed of Messrs. W. A. Ingham, Charles J. 
Glidden and Loren N. Downs. The proposition to consoli- 
date met with some very spirited opposition. Some of the 
stockholders of Northwestern were opposed to the policy 
of union and monopoly, Mr. Charles K. McLean, president 
of the First Ward National Bank of Boston, being the chief 
opponent of the consolidation. President Ingham favored 
it as an economical measure, explaining that all the con- 
tracts with the American Bell Company are limited, and, 
if any company is to be helped by the consolidation, it is 
the Northwestern, as its contract expires in four years, 
while the Southwestern runs to 1891, and the Erie to 1890, 
so that the Northwestern will get the benefit of the exten- 
sion. 

In response to questions on the subject in hand, Mr. 
Ingham still further explained. He said that it was im- 
possible to support an exchange with only 40 or 50 sub- 
scribers. There were many such in the Southwest, and in 
order to make them profitable it was necessary to connect 
them with each other and with large places. This in- 
volved, of course, considerable expense for extra territorial 
lines. In the Northwest the state of things was similar, 
though not identical, as the principal business is in the 
two cities of St. Paul and Minneapolis. Now, the Erie 
property is exceedingly valuable. He would as soon have 
the city of Cleveland as Boston, and the Lowell syndicate 
stands ready to pay $1,500,000 cash for Boston, while 
Cleveland represents only $825,000. He expected that 
Cleveland would reach 3,500 subscribers. The average 
from each at present is $84 a year, which leaves a large net 
income. Mr. Ingham repeated that the greatest care had 
been given to this matter, and nothing had been proposed 
without the most serious consideration. When the com- 
pany is consolidated, it will be the largest telephone organ- 
ization in the world. Another point for Northwestern 
stockholders to consider is that the Erie and Southwestern 
folks get better rates from the American Bell, which is a 
considerable item in the course of a year. 

. In regard to a renewal of the Bell contracts, Mr. Ingham 
said that point had not yet been broached, and then went 
on to explain the relation of these companies with the 
American Bell. The exchanges agree to use the Bell tele- 
phone and pay a certain annual rental, and the Bell people 
agree to defend and protect the patents which cover it. If 
the Bell patents should fail, of course that wculd end the 
contracts, and exchanges would no longer be obliged to 
pay. ‘‘ But,” said Mr. Ingham, ‘if I was as certain of 
going to heaven as Iam that the American Bell can suc- 
cessfully defend its patents, perhaps I shouldn’t go to 
church so often. There have been,” he continued, ‘‘a 
good many paragraphs in the papers tending to depreciate 
the value of the telephone properties, and very absurd 
statements in regard tothem. It was charged that people 
in Lowell were mortgaging their houses to buy stock which 
was only worth a tenth of the money asked for it. Now, 
as a matter of fact, everything connected with the tele- 








phone, except the bare transmitter and receiver, had to be 
provided by the exchange, and, so far from the plant being 
inexpensive, it was a fact that the telephone system of 
Cleveland could not be duplicated for $300,000.” 

Mr. Mclean didn’t think the proposed consolidation 
equitable. In the course of his remarks he said: ‘The 
want of public confidence in the syndicate at. Lowell is the 
cause of the decline in the telephone stock. It has 
depressed its value, and it is, therefore, about time to stop 
watering. The consolidation is unnatural. The territories 
are widely separated, and to bring them together in this 
way cannot be justified.” 

The whole number of shares voted on was 9,982. 
Against consolidation, 841 votes; for consolidation, 9,141 ; 
majority in favor, 8,300. Besides this, over 500 votes in 
favor were thrown out for various slight informalities. 

A meeting of the directors of the Erie Company and the 
Southwestern Company was held, and it was voted unan- 
imously to consolidate, the requisite number of stockhold- 
ers in both companies required by law to consolidate hav- 
ing signified their assent thereto. In accordance with 
this action the stock books of the Southwestern and 
Northwestern companies were closed, and all the stock 
will be called in and the Erie stock issued in exchange 
therefor. In spite of the cheerful feeling manifested by a 
majority of the stockholders in attendance, it was clear 
that some uneasiness is felt as the time approaches for the 
decision of the question whether Bell or Drawbaugh was 
the original inventor of the telephone. If the case should 
happen to be decided in favor of the Drawbaugh claim- 
ants, a lively panic is predicted. 
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Picking Up the Cable. 


The laying of telegraphic cables is now so common that 
the description of the machinery for picking up a broken 
one will be read with interest. It consists of a rope about 
an inch and a quarter in diameter, made from the strong- 
est hemp, with interwoven wires of fine steel. The grap- 
nel at the end is merely a solid shaft of iron some two feet 
long, and weighing about one hundred pounds, and pro- 
longed into six blunt hooks, which much resemble the 
partly-closed fingers of the human hand. In picking up 
the cable in deep water the Minia, after reaching the waters 
near the break, lets out her rope and grapnel, then takes a 
course at right angles to the cable and at some distance 
from the fracture, so that the broken ends may not slip 
through the grapnel. The grapnel rope is attached to a 


dynamometer, which exactly measures the strain on 
the rope, and shows unerringly when the cable 
has been caught. If the grapnel fouls a_ rock 


the strain rises very suddenly to a high point; but 
the exact weight of the cable being known, the dynamome- 
ter signals by the steady rate of increase its hold on the 
cable far below. The ease and certainty with which cables 
are picked up in these days areamazing. A whilé ago one 
of the lines of the Anglo-American Company was caught 
without trouble at a depth of two and a quarter miles near 
the middle of the Atlantic. Captain Trott, of the Minia, 
who has won great fame for his skill and ingenuity in 
cable matters, but recently picked up the French cable 180 
miles off St. Pierre, and in four hours from the time the 
grapnel was let go had the cable spliced and in working 
condition. The splicing is a work of great delicacy and 
skill, and when accomplished by trained fingers the spliced 
part can scarcely be distinguished from the main cord. So 
rapid has been the improvement in perfecting the modern 
cable, that the resistance to the electric current has been 
reduced to one-quarter what it was twenty years ago, while 
the duplex system of sending and receiving messages 
doubles the capacity of every new cable laid.— Age of Steel. 
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Skeptics and Electric Railways. 


There are always croakers to predict the failure of every 
invention under the sun ; but the number who make the 
electric railway the subject of doleful prophecy is extraor- 
dinarily large. The Mail and Express of this city gives 
them the following pointers : 

The foremost electricians do not predict that electricity 
will immediately supersede steam as the motive power for 
the railways of the country, but they do assert that its in- 
troduction on the elevated railways of New York and on 
such short lines as those which run to Coney Island is 
likely to be soon effected. There are some skeptics who 
say that because electric motors are not already in use the 
inventors have failed to solve the problem undertaken by 
them, Let these skeptical persons remember their pre- 
dictions that the electric light would never be introduced 
to common use, and yet its progress has been steady in all 
parts of the world, Mr. Edison’s success in the down-town 
district which he now illuminates in New York is unmis- 
takable, and there is no room to doubt that nearly the 
whole city will be illuminated by electricity almost exclu- 
sively within a few years. There has been much progress 
in the adaptation of electricity for use on railways, and the 
construction of a tunnel under the Thames in London, for 
a railway to use electric motive power, is an example to 
show what is being done. The skeptics may expect to see 
electricity take the place of steam on the elevated railways 
of our city within a very few years. 
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Secondary Batteries and the Electrical Storage of 
Power. 





An abstract of the first lecture by Prof. Oliver J. Lodge, 
on the above subject, was given in THE ELECTRICAL WORLD 
of June 80th, In his second lecture, which was delivered 
before the Society of Arts, London, May 28, Professor Lodge 
said there were one or two further experiments with the 
little battery before him (with which he had experimented 
on the occasion of his previous lecture) with which he 
should begin, because they really threw a good deal of light 
on the action of the secondary battery. He wanted toshow 
the extreme value of peroxide of lead on the positive lead 
plate. Forinstance, let them take a piece of clean platinum 
and put it into the cell instead of the negative lead plate; 
they had platinum on the one side, and peroxide of lead 
on the other, both highly electro-negative substances (ex- 
perimenting). That amount of current was given by 
platinum opposed to the peroxide of lead, the platinum 
acted as zinc compared with peroxide of lead. Putting in 
a piece of clean copper as the negative plate they got a 
current which lasted longer and which was able to ring a 
bell. The copper plate, in fact, gave very considerable 
power and lasted fairly well. The copper was dis- 
solved and formed sulphate of copper. The action 
of the battery was over when either the copper was 
dissolved or when the sulphuric acid was consumed 
and turned into sulphate of copper. Instead of 
copper he would now take a piece of lead which they 
would imagine to be still better than copper. He put the 
lead in the acid; he tried it with the current and the cur- 
rent was immediately over. The plate seemed done for, 
and why? Because the clean lead plate had got into 
such a state that it would give a current neither with 
peroxide nor with hydrogen, neither with zinc nor with 
platinum; it was, in fact, almost as if it were a piece of 
wood, it was coated with an insulating film. If he put in 
a piece of spongy lead the current would go on for a long 
time, so that by giving the lead a large surface, by making 
itspongy as might be done mechanically, chemically, or 
electrically, they got the negative surface so large that no 
scum formed on it fora longtime. It was owing to the 
smooth and limited surface of the clean lead that the 
scum formed almost instantly. It was, of course, however, 
a question of degree. Another point he wished to call 
their attention to was the great advantage which the 
inactivity of lead after the first instant conferred as a 
support for the peroxide. If he took a piece of clean lead 
and opposed it tv the peroxide plate, it refused to give a 
current after the first instant. The insolubility of sul- 
phate of lead, which to some extent was a trouble, was, 
however, to some extent a gain. The plates of whicha 
battery was made might be spongy. or might be perforated, 
ovr might be folded. After describing how these leads 
were made the lecturer went on to consider the subject of 
metres. The means of measuring the current, he said, 
was nothing else than measurements made in either put- 
ting into the cell or taking out of the cell—in charging or 
discharging. There were metres for the measurement of 
current, of electro-motive force, of quantity, of power, 
and of energy. The two first he would take as funda- 
mental, Then quantity was current multiplied by time, 
current wultiplied by electro-motive force was power, and 
energy was quantity multiplied by electro-motive force or 
power multiplied by time. He would not say anything 
about current measurers, Any low resistance galvanome- 
ter would act as a metre for cu:rent, and any high resist- 
ance galvanometer would act as a measurer of electro-mo- 
tive force. To measure the current of electricity the most 
direct and the simplest way, in -ome respects, was by some 
such arrangement as this (showing model). He had found 
the instrument, of which that wasa model, exceedingly 
valuable. It consisted of a balance suspending a copper 
cylinder in a vessel of copper lined by a much larger cop- 
per cylinder. He should tutally immerse it in the liquid, 
but no more, and now he would put the current on, so 
that the outer plate was positive and the inner negative. 
The inner plate would receive a deposit of copper, and as 
it did it would get heavier and the balance would sink, 
and they should find the plate at the bottom of the cell 
before very long. Hence it enabled them to say how 
much was in the cell, because whatever had gone in had 
deposited copper, and whatever had come out had removed 
copper, Of measures of encrgy or quantity multiplied 
by electro-mutive force or power there were several, Mr. 
Boys, he believed, had several, but not in a state of 
perfection, Ayrton and Perry had also their recently con- 
structed power metre, which was very simple, and might 
very likely give very good results. Having previously 

liscussed the charging and discharging of the cells, 
they had now to consider how to use the discharge. 
The first and most obvious use was lighting. The ad- 
vantages of secondary battery purposes for lighting were 
found when the lighting was in a traveling conveyance— 
ina train or a ship, though in a big ship, with so much 
engine-power on board, they might run from the dynamo 
direct. But supposing they wanted to light a cab, they 
might carry a box with them sufficient to keep a small 
lamp lit. And the use of the battery for stationary instal- 
lations was when they wanted a greater power than their 
engine would give. That especially applied to cases where 
they used steam-engines. It did not pay them to let an 


prof no consequence. 


engine lie idle all day and have it working at night only ; 
it was better to have it running regularly. And when they 
wanted to use the light, having stored it up in secondary 
batteries, they could run it off at a high rate of speed and 
thus increase the power of the steam-engine, compressing 
its total energy into smaller compass, and at the same time 
they gained in security, because the batteries once charged 
were not quite so liable to break down as a belt was to 
slip. A third advantage of the secondary battery was 
the steadiness with which it produced the light. (The 
lecturer here showed this bythe lighting of several Swan 
lamps and also a Pilsen arc lamp in the hall.’ There 
was nothing new in the lamps, but they shone with 
absolute steadiness, there being not a sign of fluctu- 
ation about them, That resulted from lighting from the 
battery direct. They might put out any of the lamps 
without interfering with the others, and that was not so 
easily done with dynamos. One great use of storage bat- 
teries, which was pointed out by Sir William Thomson at 
the British Association meeting at York, was to have them 
act as receivers in the transmission of energy. The theory 
of the economical transmission of energy was worked out 
practically by Dr. Siemens a few yeats ago. He pointed 
out that for economy they must have as high electro-motive 
force as possible. A set of batteries as a receiver was far 
more economical than a set of dynamos. An economical 
force froma dynamo could only be obtained by running it 
at an enormous speed. There was a certain limit, however: 
to that speed, and if they wanted an excessive electro- 
motive force they must have a fair internal resistance. The 
more suitable machines were those which gave a high 
electro-motive force. Then they came to the driving of 
motors by the secondary battery. It would be found an 
advantage when the secondary battery received the power 
from a distant station. A motor was the same as a dy- 
naino, except that the field magnet in a dynamo was much 
smaller and more compact. There was no limit to the size 
of the field magnet, but there was to its weight. The 
reason why the Edison machine was such a good machine 
was because the magnet was so gigantic, If they con- 
sidered the action of a magnet when it was excited, they 
would perceive that all the current was doing was to 
generate heat. There was a remarkable analogy be- 
tween the productiun of magnetism in iron and the 
muscular exertion of an animal. To raise the magnet to 
its highest power required work, and to keep it there 
required work. It would be a great advantage if the iron 
would keep the magnetism. Profs. Ayrton and Perry had 
lent him a motor (exhibiting motor), and the peculiarity 
of that instrument was that the field magnets revolve 
instead of the armature (experimenting). Motors were by 
no means perfect at present ; there would be an immense 
development in them yet. Coming now to locomotion. 
If they were to have a railway driven by such means the 
simplest plan would be to attach a motor to each wheel of 
the carriages; they would then be independent of an 
engine. In that case he thought it would be more con- 
venient to have a carriage run from a station every 
minute than a train every five minutes. Hedid not say the 
running of a carriage every minute would suit the under- 
ground railway, considering there were so many trains there 
already ; but there would be an enormous advantage in 
having the trains run there by means of electricity, and 
it seemed to him absurd to put coal-burning locomotives on 
the underground railways, when this system could be 
readily adopted. The dynamo, again, was so exceedingly 
well suited toa small screw boat that he could not help 
thinking that there was a great future for the dynamo in 
marine propulsion, The weight of the dynamos for big 
ships would be too heavy, but he doubted not that some 
means would be found to make them lighter. For a cen- 
tral station, however, the weight of the battery boxes was 
The practical development of elec- 
trical appliances in the near future he felt would probably 
be something extraordinary, and he only hoped they 
would have as greata social influence as they would have 
amechanical. He also trusted that the result would be 
the abolition of smoke and the purification of the air. A 
greater benefit to society than that he, for one, was una- 


ble to imagine. 
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The Electrical Resistance of the Human Body. 


There is but little known concerning the electrical re- 
sistance of the human body and the conditions by which 
it is influenced. The following note by Dr. W. H. Stone, 
which we find in Nature, will be interesting as a contribu- 
tion to our knowledge of the subject : 

The experiments which I have now for some years been 
carryivg out as to the various forms of medical electricity 
have begun to furnish trustworthy results. Some of 
these, with the help of Dr. Kilner, were incorporated in a 
paper read before the Society of Telegraph Engineers on 
March 9, 1872. We there stated that at present ‘‘ we are 
hardly in a position to say how far the resistance of the 
body varies in health; but in disease it can be fairly stated 
that it sometimes diminishes and sometimes augments.” 
Of this fact we gave illustrations. 

It had often occurred to me that the temperature of the 
human body very probably influences its resistance: and 
some experiments had been made with a view of testing 
the amount of such influence. But in _ pathological 





researches it is often difficult to find a case not open to 





exception, and it is frequently necessary to wait a consider- 
able time before, in the impossibility of experiment, acci- 
dent presents one possessing the necessary conditions. Such 
a case I have now met with, and it is worth while to place 
it on record, if only to enable other observers to prosecute 
this line of investigation. 

The patient is an intelligent gunsmith, aged 
twenty-two. He had rheumatic fever severely twelve 
years ago, which, as is usual in young subjects, has left 
permanent heart disease behind it. This did not, however, 
prevent his following his trade until the beginning of April 
in the present year. He then began to suffer from morning 
rigors, occurring at first at intervals of from seven to ten 
days, but, since Easter, daily. He came into my ward in St. 
Thomas’ Hospital on April 28. It is not necessary to detail 
the medical history of the case in a scientific periodical; it 
will be sufficient to state that about 8:30 a. M. he wasin 
the habit of suffering from severe attacks not unlike those 
of ague, in the course of which the temperature rapidly 
rose to 105° F. In the afternoon it sank to the normal 
human temperature of 98° or 99° F. The cause of this re- 
markable symptom is still somewhat obscure; it has 
completely resisted the action of quinine and other anti- 
periodics, as well as salicylic acid, aconite and other ap- 
proved lowerers of temperature. It is probably due to ul- 
cerative endocarditis slowly advancing. The most re- 
markable part of the case is that it causes the patient no 
suffering or inconvenience whatever. His mind is clear, 
and, except the feeling of chilliness during the period of 
heat, he makes no complaint. He is able to take interest 
in the determinations which I proceed to give. 

It occurred to me that this unusual range of daily tem- 
perature (7 F.) afforded the opportunity I had long been 
seeking. But it was some time before I could arrange suit- 
able apparatus for its examination. A hospital ward is an 
awkward place for Wheatstone’s bridge and delicate gal- 
vanometers. Moreover I had before found that from the 
peculiar conditions of the human body, the testing current, 
to produce accurate results, requires to be frequently re- 
versed, for fear of opposition currents of polarizition. I 
am glad to see a confirmation of this observation in a verbal 
communication of Prof. Rosenthal to the Physiological 
Society of Berlin on April 13. 

It was partly to overcome this difficulty that I devised, 
at Mr. Preece’s suggestion, a dynamometer for alternating 
currents, of which the general arrangement was described 
in Nature some time ago. _It was also brought before the 
Physical Society at their June meeting in Oxford. Al- 
though severely criticised by some members of that learned 
body, it works extremely well, and may be, I hope, an ad- 
dition to medico-electrical appliances. For the purpose of 
the present experiment I iound that an ordinarily sensitive 
galvanometer, considerably damped by air resistance, was 
sufficient, since by the zero methods of balancing, it is 
only necessary just to see the deflection before commutat- 
ing ; when balance is obtained, commutation has no effect 
on the needle of the bridge. 

It would require more space than could probably be 
here afforded to give all details of the experiments, which, 
moreover, by the courtesy of Captain Douglas Galton I 
hope to bring before the British Association of this 
autumn. But a brief summary of results is as follows: 

On June 5 I reached the ward at 9:40 4. M. The rigor 
had begun at 8:30, and was beginning to decline; I had 
time, however, for the following determinations : 


OM acid ATION R. 4.140 ohms. 


GN os cistecteeetetckcctbcee Cees “290 
These measurements were taken with a very small E 
M. F. of about 9 volts, On June 9 I succeeded in reach- 
ing the ward during the beginning of the rigor, and took 
the following measurements, this time with correspond- 
ing temperatures: 


PS Ree Tomp. LOB? .¢ .....seceee R, 4,556 
6s vaca ae . : st, TET. ** 4,630 
NO ncaa ch hes nd cig my BET clas icesee ies ** 4,930 


At this point the rigor, temperature and resistance began 
todescend. I visited the patient again at 
pit A) ber pee Wee. TH ahh oa aia cK R. 2,300 

The apparatus in these observations was left untouched, 
so as to prevent any accidental change. The measurement 
was made with a double E. M. F. to those preceding, 
namely, 18 volts. I determined on each occasion the 
resistance of the leads and terminals, which I found to be 
on each occasion 2 ohms. 

I cannot help thinking that the difference, which is as 
nearly as possible twice the smaller amount, is too great to 
be accounted for by any instrumental error, and that the 
human body, in spite of its large amount of liquid con- 
stituents, follows a similar thermal law of resistance to 
that influencing solid conductors, though in a very much 
higher ratio. 

Only one other point requires comment, namely, the 
mode of making contact between the body and the test- 
ing apparatus. Prof. Rosenthal, in the communication 
quoted above, draws attention to the high insulating 
powers of the epidermis. In the above experiment I 
passed the current through the two legs, from one foot to 
the other, in alternate directions, The feet were previ- 
ously soaked in salt and water; two large pans con- 
taining about a quart of brine each were then placed 
under the feet, and in each was immersed a plate of copper 
five inches square connected with the bridge by stout 
cables, I have found in other experiments that after half 
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an hour the resistance ceases to decrease, and in this ex- | which alone is one of the conductors least adapted to show 


periment it is actually increased to the amount of 480 
ohms. The whole foot was immersed, its sole resting 
directly on the copper plate. I have two other methods 
of making contact in use. The first consists of rubbing 
the skin with the oleate of mercury ; which to the dif- 
fusive power of oleic acid adds the conductivity of its 


base, and then immersing the part in metallic mercury. | 


The other consists of inserting small silver claw-forceps, 
known to surgeons as “serrefines,” through the epider- 
mis into the tissue below. This is rather painful, but not 
more so thanI find medical students eager in the pur- 
suit of knowledge can and will easily undergo. 
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A New Open Circuit Battery. °* 





The Leclanché battery continues to retain the favor which 
its excellent merits and its applicability to open circuit 
work have gained for it in a career of over ten years. It 
still remains the favorite, to the disparagement of the many 
rivals which have sought to supersede it. But, however 
useful this battery is, it is somewhat lacking in the re- 
quirement of cleanliness, and this debars it from many 
an application where it would otherwise be desirable. We 
have often wondered why some inventor did not come to 
the front with an improvement for this defect. 
to think that the problem was a little complicated and 
beyond the possibility of solution within the limits of 
economy, but we candidly acknowledge our mistake. 
Messrs. Bergman & Co. have sent us a specimen of their 
new open-circuit cell which answers the question in the 
most satisfactory manner imaginable. It contains the 
same elements as the Leclanché cell, but is 
so much neater and more compact that it is 
in reality a new cell. It is of very small size, being only 
613 by 344 inches and of convenient form. The jar is 
cylindrical and straight, and a zine cover screws over its 
neck like the covers of fruit jars. The upper portion of the 
cover is made of acid and waterproof cloth. The cover 
fits hermetically close and the jar is, therefore, water- 
tight. The electrodes pass through the opening in the 
cap, and are disposed neatly and symmetrically, adding 
greatly to the appearance of the battery, which is so neat 
and presentable that it will at once recommend itself for 
all indoor uses, the telephone particularly. It gives off no 
gases, does not lose water by evaporation, and, it is said, 
will last much Jonger without becoming exhausted than 
the ordinary Leclanché battery. Besides all these merits, 
it possesses the great advantage of cheapness. It is-sold 
ata lower price than the common Leclanché, and this 
will be of itself a good recommendation for it. 
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A New Enemy of the Telephone. 

A delegation of telephone subscribers from the Eighteenth 
ward called at the office of Superintendent McKinstry 
yesterday afternoon, says the Cleveland Herald, and com- 
plained that some new wire that had been strung along 
through that ward was interfering with the workings of 
their telephones, at times rendering them perfectly useless. 
The wire was discovered to be that of the Postal Telegraph 
Company. On Harvard street, east of Broadway, and on 
the Bedford road, the Postal line runs within eight or ten 
feet of the telephone line for a distance of three or four 
poles, and although an ordinary wire at the distance would 
produce no effect whatever, the system of telegraph in use 
by the Postal Company renders the telephone line almost 
of no value. 
tion from one heavy copper wire of the Postal wire is much 
like that of afish-horn. While the Leggo system of tele- 
graph, which has already been described in these columns 
was used over the new company’s wire, some trouble was 
anticipated in the working of the telephone, but it was not 
thought a material difficulty. Afterward, however, the 
Gray harmonic system, which the Herald has also de- 
scribed, was put in use on the line, and the induction was 
so great that much complaint began coming in. At first 
the owners could not imagine what was the difficulty, and 
even electricians did not believe it possible that wires so 
far distant could produce the effect. It appears, however 
that the system now in use over the line is particularly 
conducive to heavy induction, and the wires will be raised 
still farther away from the telephone line. 


Mr. McKinstry appeared before the Board of Improve-| ground that Judge Blodgett, by express order, 
ments last night and asked for permission to have the wire 


changed, which was granted him. 





The Invention of the Telephone. 





To the Editor of The Electrical World : 

Sir: With due regard for the genius of Mr, Reis, and 
believing that his Jabors have hardly received their full 
recognition, I think Professor Thompson steps beyond rea- 
sonable probability in claiming for him the principle of 
undulatory currents. 

I do not now discuss the question as to whether Reis at 
any time actually transmitted them, but whether he was 
aware that they were necessary to the successful transmis- 
s10n of articulation. 

To prove this it will be necessary not only to show his 
knowledge of the fact that a contact varies its resistance 


We used | 


The sound produced by the enormous induc- | 


difference of resistance at a contact; and, besides, Reis 
never dwells on the existence of a contact resistance. 
The apparent contradiction which Professor Thompson 
lays stress upon, that Reis explained the true nature of 
/sound waves, and yet makes use of the word ‘“ interrup- 
ter,” simply shows that while he had a fairly accurate 
| knowledge of the different sound curves he believed they 
| might be translated into electric curves by a system of 
break and make of contact. 

Any telephone experimenter can testify to the difficulty of 
getting anything beyond a simple musical souni! when 
experimenting with apparatus identical with the Reis ; and 
| although by means of the sensitive bell telephone we can 
trace the occasional existence of undulations, it requires 
even then skillful manipulation and a trained ear. On the 
other hand, it is only by means of transmitters built on the 
present knowledge of the art that we can successfully 
make a Reis receiver talk. 

Here I beg to call attention to the remarkable inconsis- 
tency of a statement by Reis, to wit: ‘‘The consonants 
are, for the most part, tolerably distinctly reproduced, but 
the vowels not yet to any equal degree.” 
|. Now, with the exception of the *‘s” and “‘r” sounds, it 
| is difficult to pronounce and more so to transmit (with a 
Reis transmitter) a distinct or an indistinct consonant 
without the co-pronunciation of a vowel, and, moreover, 
it is at present just the reverse, because vowels can be 
easily Mh sdnconE while with the best transmitters cop- 
sonants come often indistinct, notably the ‘‘s,” pro- 
nounced by itself. Will Professor Thompson kindly point 
' out a reason why.this should not greatly weaken the accu- 
racy of Mr. Reis’ statements ? 

It is more than probable that Reis found the same diffi- 
culty in transmitting by break and make of contact and, 
even granting for a moment that he entertained the idea 
of transmitting without breaking contact, he found it so 
discouraging that he abandoned the thought and tried to 
improve his ‘‘ interrupter.” 

There remains the possibility of transmission by an 
| “arc,” but would as acute a mind as his ever have stopped 
at platinum and not tried carbon, if the thought of trans- 

mitting a continuous vibratory current by means of an arc 
| had occurred to him? 
| Let us have all the light attainable on Mr. Reis’s ever- 
| memorable experiments, but so long as the proofs rest on 
| the construction of doubtful words and sentences, and un- 
less Mr. Reis can be credited with having been aware of 
| the phenomenon of contact resistance and its variation by 
| pressure, his fame must rest where Mr. Bell’s begins. 
| Boston, July 5, 1883. E. BERLINER. 
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THE TELEGRAPH, 


LIFE OF TELEGRAPH PoLEs.—The durability of telegraph 
| poles is stated by an expert to be as follows : Cedar, six- 
'teen years ; chestnut, thirteen ; juniper, thirteen ; spruce, 
seven. Cedar, chestnut and spruce are used in the North- 
ern States, juniper and cypress in the Southern States and 
redwood in California. Poles cut in the summer will not 
last as long as those cut in the winter by five years. Soil 
and climate, of course, make a difference with the lives of 
the poles. 

SUNDAY SERVICE TO BE Paip For.—The Western Union 
| Company, which in many offices did not pay for Sunday 
| work, causing dissatisfaction among the operators. has 
| promulgated an order that hereafter a day’s work will con- 
| sist of nine hours a day six days in the week, or seven hours 
|a night seven nights in the week. All service in excess of 
this is to be paid for at regular salary, on the basis of 
seven hours to a day. 


UNDERGROUND TELEGRAPHING.—On the 10th, articles 
|were filed incorporating the New York Underground 
'Telegraph Company, with a capital of $50,000, divided 
'into 500 shares. The intention is to run wires under the 
| streets of cities and towns in New York State. Joseph C. 
| Herr, Robert D. Radcliffe, William 8S. Cooper, George R. 
Thompson, Thomas P. Simpson, H. 8. Beattie, Charles 
| Dickenson, William 8. Taylor. William H. Johnston, Wil- 
liam A. Hangerford, George McGowan, Joseph E. Eccle- 
‘sine, A. F. Sabine, John Matthews, Sextus 8S. Smith, Luther 
|G. Tillotson and William H. Mervell are the incorporators. 


*THE AMERICAN Rapip.—It is rumored that the American 
| Rupid Telegraph Company is to be leased to the Western 
| Union, the latter company guaranteeing a 31¢ per cent. 
| annual interest on the $3,000,000 capital of the Rapid Com- 
| pany. The Executive Committee of the Western Union 
|Company had the matter under discussion at its last meet- 
|ing, on Wednesday, July 11, but nothing definite was 
|arrived at. The hitch seems to be that the Western Union 
is unwilling to assume the obligations of the Rapid Com- 
|pany. That company is said to have now more than 
14,000 miles of completed wire. 


| JUDGES DISAGREE AS TO THE WESTERN UNION CASE IN 
| Intnors.—At Chicag» on the 6th the question of jurisdic- 
| tion between Judges Gary and Blodgett arose again when 
'the motion was reviewed before Judge Gary in the quo 
| warranto case of the people ex rel. A. C. Story and others 
| against the officers of the Western Union Telegraph Com- 
/pany fora stay of proceedings, and to have the case 
| stricken from the docket. The motion was made by Gen. 
|Thompson on behalf of the telegraph Fag i J on the 
vad already 

assumed jurisdiction of the case. A certified copy of the 
order was produced and read. After a running fire of ar- 
| gument the Judge said he wanted some authorities on the 
| point that the Circuit Court of the United States had a right 
|to overrule a Circuit Court of the State of Illinois. He 
| had decided that the case was not removable; Judge 
| Blodgett had decided that it was. There was an open 
conflict of jurisdiction, Both courts were inferior courts 
‘and had similar jurisdiction and powers. He admitted 
that the Federal court could issue a process to enforce its 
| orders, but declared that until it did so he would stand to 
| his former ruling and retain jurisdiction. Gen. Thompson 
‘said he did not want to push the matter so far, for he 
| thought the Judge of the State court would yield to the 
law when he found the Federal court had assumed juris- 
‘diction. Judge Gary reiterated his determination to keep 
| control of the case until some process of the Federal court 
was issued against him, and overruled the motion for a 
stay of proceedings. He held that the United States Court 














by variation of pressure, but also that he tried different | was mistaken about the removability of the cases, and 
substances for the accomplishment of this all-important | while he would obey its writ he wouldn’t obey its mistake. 
result, This produces a direct conflict of jurisdiction between the 

The records show, however, that he used platinum, | two judges, and there are prospects of lively times ahead. 


THE TELEPHONE. 


INDIANA.—A telephone line is being constructed to con- 
nect New Castle and Cambridge City. 


PoLE Tax.—The City Councils of Erie, Pa., have decided 
to levy upon telephone companies a tax of two dollars for 
each pole. There are three hundred poles in the city. 


MEXICAN TELEPHONE COMPANY.—The meeting of stock- 
| holders to vote on the increase of stock will be held in New 
York, as required by law, about the middle of August. 


ANOTHER TELEPHONE COMPANY IN THE KEYSTONE STATE. 
—A new telephone company has been formed in Perry 
County, Pa. A omg en line will be run from the prin- 
cipal towns to New Bloomfield. 


THE LOWELL CoMPANIES.—A special meeting of the 
| various telephone companies under the Lowell manage- 
'ment was heid July 11. The quarterly dividends are as 
follows: Bell National and Maine, 114 ; Boston and North- 
ern, 3; Suburban, 24g; Bay State, 244, and Union, 114 
per cent. 

OFFICERS ELECTED.—The Central Union Telephone Com- 
pany, of Chicago, has elected the following officers: Anson 

ar resident ; Norman Williams, first vice-president ; 
D. H. Lauderback, second vice-president ; W. 8. Chap- 
man, secretary and treasurer ; F. G- Beach, general super- 
intendent. 


ABSORBED.—The Burlington (Iowa) Telephone Company 
has completed arrangements for the transfer of its propert 
and franchises to the Iowa Union Telephone and Telegrap 
Company, which was recently organized for the purpose of 
estublishing a complete telephone system throughout the 
State, and which will bring all the cities and towns in Iowa 
into telephonic communication. 


ELECTION IN UtTaH.—The following named gentlemen 
have been elected officers of the Utah Telephone Company: 
President, J. J. Dickey, of Omaha ; vice-president, A. J. 
Pattison, of Ogden ; secretary and treasurer, F. R. Mc- 
Connel, of Salt Lake. Trustees—C. W. Lyman, of Salt 
Lake, and C. F. Annett, of Cheyenne. These gentlemen 
hold the property for the Rocky Mountain Bell Telephone 
Company. 

TELEPHONE EXTENSION IN ILLINOIS.—Workmen were 
engaged last week in the construction of a telephone line 
from Mt. Vernon, Ill., to Woodlawn. As soon as this 
gap is filled in, Mt. Vernon will have telephone communi 
cation with Woodlawn, Ashley, Nashville, Richview, 
Irvington, Centralia, Odin, Sandoval, Carlyle and Salem. 
The line will be some seventy miles in length and will be 
completed in a few days. 


THE SOUTHWESTERN COMPANY’s RIGHTS IN MEXICO.—In 
regard to the question as the right of the Southwestern 
Telephone Company to extend its business into Mexico, it 
is stated that the company is empowered by the Bell Com- 
pany and the Mexican government to connect subscribers 
in the United States with subscribers in Mexico, A cable 
is being laid between Brownsville and Matamoras, and one 
is to be laid between El Paso and Paso del Norte. There 
are already sixty subscribers in Matamoras. 


EXTENSIONS IN OHIO.—The Bell Telephone Company, of 
Cincinnati, is stringing a new line from Cincinnati, 
through Williamsburg and Mt. Oreb, to Georgetown, 
Brown County. From there connection will be made with 
Hillsboro and Ripley. This will connect by telephone the 
counties of Adams, Brown, Clermont, Clinton and Hign- 
land. The Midland Telephone Cumpany is erecting a line 
between Port Clinton and Fremont. The line was io be 
completed by July 4. 


THE WAR IN OSHKOSH.—The authorities of Oshkosh, Wis., 
are in great glee over the fact that the telephone company 
has paid the $300 license fee demanded. Payment was 
made under protest, the representative of the company 
who handed in the certified check stating that this was 
done merely because the telephone company had contracts 
which it was compelled to fill, and that when the present 
contracts for telephones expired the exchange would be 
removed from the city. The lines are repaired and the 
business is going on as before. It is now proposed to tax 
the telephone plant in the city as real estate, and collect 
both taxes and license. 








PORTLAND, ME.—A paragraph from a correspondent, 
published June 380, asserting that the new telephone ex- 
change, at Portland, is not giving the satisfaction promised, 
calls out the following card from Mr, J. H. Farnbam, 
superintendent of the exchange: ‘‘I have made personal 
inquiry of hundreds of our subscribers as to the present 
service, and have yet to find one who is dissatisfied with 
it in any respect. Evensome of our old chronic grum- 
blers have taken pains to come to the office and extol the 
present system and service. In scores of cases we have 
taken pains to ascertain the time necessary to make con- 
nections (this, too, from subscribers’ places of business, 
without any knowledge of the trials betne given to the 
operators), and have found that from fifteen to thirty sec- 
onds is the average time, from the push of the button to 
speaking with the subscriber called. The operators are 
nearly all old hands who have been here years, For every 
subscriber who will say that the service is unsatisfactory, 
or not up to preniem, or not equal to that of any other ex- 
change, I will produce one hundred who will say that it is 
excellent and entirely satisfactory. Your correspondent 
has been misinformed, or has reported without ascertain- 
ing the facts ; or, possibly, like the city officials and some 
others, is prejudiced against the company.” 





THE ELECTRIC LIGHT. 


LetTinG His LIGHT SHINE PROFITABLY .—Charles E 
Brush, the electric light man, is worth $1,500,000. He is 
letting his light shine most profitably. 

LORD CHURCHILL’S HOUSE LIGHTED BY ELECTRICITY.— 
| Lord Randolph Churchill now has his house in London 
| lighted throughout by electricity supplied by a small gas 
| engine in the cellar. 
| AN ELEctTrRIic LIGHT CONTRACT AWARDED.—On the 3d 
| the lighthouse board at Washington awarded the contract 
| for the construction of the electric light tower at Hallett’s 
/Point, New York Harbor, to the Cooper Manufacturing 
| Company, of Mount Vernon, Ohio, for $11,120, the lowest 
bid of the seven offered for consideration. 


|. NEw COMPANIES IN ILLINOIS.—The Thomson Houston 
| Northwestern Electric Light and Power Company, of Chi- 
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cago, with a capital stock of $500,000; the incor rators| 
are E. B. Hamlin, C. 8. Jones and others. The Mendota | 
Electric a Company: capital, $15,000; incorporators, 

A. F. Hass, Lewis R. Curtis, David Rude and Frank 
P. Snyder. 


PETERED OUT.—The Springfield (O.) Electric Light 
Company has failed to receive sufficient support to enable 
a definite organization to be made in that city, as was 
proposed, The apparatus, which consisted of six large 
street lamps and numerous small lamps in stores, has been 
taken down. The absence of the electric light creates | 
much dissatisfaction. and it is proposed to organize a! 
smailer company with Mr. O. 8. Kelly at its head, since | 
the latter gentleman wishes to use the electric light for his | 
arcade block and hotel, which will soon be opened. 


Reapy For Bustness.—The charter of the McTighe | 
Electric Light Manufacturing Company, of Pittsburgh, 
was filed for record on Monday, the 25th ult. The capital 
stock is $500,000, divided into 6,000 shares of the par value 
of $50 ‘ach. The incorporators are as follows: W.N. 
Riddle, 75 shares; Frank P. Laughlin, 75; E. M. Ferguson, 
37; Walton Ferguson, 38; M. K. McMullin, 75: Thomas J. 
McTighe, 100; James J. McTighe, 100; and John M. Pat- 
terson, 100, Thirty thousand dollars of the capital stock 
has been paid in to the treasurer, F. B. Laughlin. The 
company has commenced the manufacture of its electric 
machinery. 

KELECTION.—At the annual meeting of stockholders of 
the American Electric and Illuminating Company, at 
Denver, Col., the following directors were elected for the 
ensuing year: Silas Gurney, proprietor of the Tremont 
House, of Bostun ; Alderman C. 8S. Haldeman, of Boston ; 
Col. H. M. French, of Boston; William A. Hovey, of Bos- | 
ton; William E. Hodgkins, of Charles A. Smith & Co., of | 
Boston; Dr. J. G. Graves, of Nashua, N. H.; Henry Col-| 
ony. of Colony Bros., woolen manufacturers, of Keene, | 
N. H.; Charles B, Whiting, banker, of Worcester; C. D. | 
Smith, of Boston ; George A. Carter, of the American Ex- 
press Company, of Saco, Me.; Edward H. Goff, of Bos-| 
lon. 

CuTTina ELectri¢ Light Wires.—The city electrician | 
of Chicago bus declared war against certain of the electric | 
light companies in that city by cutting all the wires not | 
placed under ground. The competition has become so} 
sharp between the companies that it is claimed tbat they | 
do not use properly insulated wires, and that they string 
them at random on the housetops, where contact with 
them would result in instantaneous death. A number of 
wires have already been cut. This action has reference to 
arc lights only, no danger being apprehended from wires 
used in the transmission of currents for incandescent light- 
ing. 

ECCENTRIC ELECTRICITY UNDERGROUND.— During a 
heavy storm a week ago, while the guides were showing 
a large party through the Luray caverns in Virginia, the 
lightning struck one of the electric light wires and was 
carried into the caves,while it ran over the wires from one 
end to the other. The electric light globes were shivered 
into fragments, and the lightning gathered into big balls 
along the wire and exploded with loud reports. The scene 
for several minutes was terrific beyond description. The 
lightning flashing along wires looked like fiery serpents. 
One bolt shot from the wires and scattered the stalactites 
of the bridal chamber. When it disappeared, some of the 
party were left in total darkness. 


AN ILLUMINATED DrREss.—The Jenkinses of the press 
frequently describe ‘‘ brilliant” toilets, but a dress soon to 
be exhibited in London is the only one that has an un- 
disputed right to this much-used and abused adjective. It 
is embroidered with wire thread, so arranged as to form 
myriads of tiny incandescent lamps, and connected with 
conducting wires terminating in the heels of the wearer. 
The dress does not attract attention until the wearer places 
her heel upon one of the small buttons in the floor, con- 
trived for the purpose and connected below with an electric | 
generator. The effect is magical; the whole costume | 
bursts into dazzling brilliancy, and remains so as long as | 
the wires continue in contact with the electric current. | 
The patentee hopes to have this costume, or some modifica- | 
tion of it, adopted for the stage. 

Brush Contract RENEWED AT CLEVELAND.—The Brush | 
Company’s contract for lighting the streets of Cleveland, | 
O., expired on June 380, and the councils of that city | 
neglected to provide for its renewal, until the last day of | 
the month, when they authorized a renewal for three 
months, The press of Cleveland is unanimous in praise of 
the light and in deploring the negligence of the councils. 
The Leader says: ‘* The light has given good satisfaction 
since its introduction here, and nobody can justly find 
fault with the manner in which the Brush Company have 
performed their part of the contract. The superiority of 
this light over gas has been fully demonstrated, and a re- 
turn to the latter would surely meet with the disapproval 
of nive-teuths of the people of Cleveland, who naturally 
take pride in anything that adds beauty to the city, It) 
has also been demonstrated that the difference in cost be- 
tween the Brush light and yas is, considering the differ- 
ence in quality, but trifling.” 

THe LOUISVILLE Exposition.—The contract for lighting 
the Louisville Exposition building has been awarded to 
the Edison Electric Light Company, of New York. The 
building is to be lighted with 4,600 Edison incandescent 
electric lights of sixteen-candle power each. This is the 
largest undertaking of the kind ever known, and the plant | 
to be used will be larger than even that at the great Lon- | 
don exhibition of electric lights held last year. The exposi- | 
tion is the largest building ever lighted with electricty. | 
The amount of copper wire used will weigh 40,000 pounds, | 
and if stretched out would reach forty miles. Some of | 
the wire is very thick, There will be fifteen dynamo ma- | 
chines worth about $4,000 each. To move them will re- 
quire four Armington & Sims engines and one large Rey- | 
nolds Corliss engine, the latter being furnished by the | 
exposition company. The plant will cost in all about $100,- | 
000. It will be as large as would be required to supply a | 
town with 20,000 lamps, as not more than one-fifth te the | 
lamps in a town are usually burning at the same time. It | 
will beequal toa gas plant making 35,000 cubic feet of 
gas an hour. 




















MISCELLANEOUS NOTES, | 
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UNDERGROUND PRIVILEGES GRANTED.—The bill granting | 
permission to the Philadelphia Sectional Underground 
Company to lay its conduits in the streets of that city has | 
passed the City Councils. 


| on the wires. 





Gray.—Mr. Elisha Gray, who was at one time a student 
in Oberlin College, and who has given the college $50,000, 
wasin Oberlin, O., last week, attending the semi-centen- 
nial celebration of his alma mater. 

THE NEw YorK ELECTRICAL SocteTy.—Members of the 
N. Y. Electrical Society can get books from the librarian, 
Mr. J. F. Fairman, at Hall No. 2, Inventor’s Institute, 
Cooper Union, as, the library is now open. 

FIRE ALARM.—The Southern Electric Company, of Balti- 
more, has introduced the Gamewell system of fire alarm 
telegraph at York, Pa. The system is the same that is in 
use at Baltimore. It was finished at York on July 4. 

No EscaPE,—Engineers say tunnels are to supersede big 
bridges in the future; that telegraph wires, telephone wires 
and pneumatic tubes for long distances will all be laid under 
ground. But by that time we will probably all be under 


| ground, too.—Cincinnati Commercial Gazette. 


THE CHICAGO ELECTRICAL RAILROAD.—Twenty--ix 
thousand eight hundred and tive passengers were carried 
over the electric railway in the. exposition building, Chi- 
cago, which was in operation for business fourteen days. 


| During that time 1,558 trips were made, representing a 


total of 46,624 miles traveled by the electrometer and the 
car attached. 

ELECTRICITY EMBALMED IN MARBLE.—Mr. D. C. French, 
the sculptor who made the group of Science Controlling 
the Forces of Electricity and Steam in the Boston Post 
office, has made a companion piece for the same place, 
representing Labor Supporting the Home and Promoting 
the Fine Arts. The groups might have been given more 
attractive titles. 

BROOKS UNDERGROUND SysTtEM.—The !aying of the under- 
ground conduits ofthe Brooks system was begun on June 
28, on Front street, above Market, Philadelphia, and when 
completed will extend to the Kensington Depot. In order 
not to interfere with the traffic on the streets, the con- 
duits are to be laid in sections of 2,000 feet each, so that 
the street can be repaired at once. 

ELECTRIC APPLIANCES FOR PROMOTING ARTIFICIAL RESPI- 
RATION.—One of the medical men who were brought into 
connection with the Sunderland accident in England has 
pointed out that very many of the victims might have been 
saved if electric appliances for promoting artificial respira- 
tion had been immediately available. and he suggests that 
such apparatus should be kept in every large place of 
public entertainment. 

RUMORS OF A STRIKE DENIED.—Grand Secretary Hughes, 
of the Brotherhood of Telegraphers, denies the rumors of 
an impending strike among telegraph operators. He says 
there are about 17,500 operators in the United States and 
2,500 in Canada. Of these 20,000, 15,000 are railroad and 
5,000 commercial operators. He claim that pine-tenths of 
the commercial and half the railroad operators are mem- 
bers of the Brotherhood. 


AN ELEcTRIC SHOcK.—During the thunder shower on 
the 3d, lightning struck the steeple of Trinity Church at 
Port Richmond, glanced to the roof and made a deep rut 
in the shingles down to the eaves. The shingles were set 
on fire, but a heavy shower immediately put out the flames. 
Two dockmen were seated on a string: piece at the landing, 
when the lightning struck the water near them, causing 
the legs of the two men to become so benumbed by the 
electric shock that they were unable to walk for some 
hours afterward. 

AWARDS AT CHICAGO.—Among the awards for elec- 
trical devices at the Chicago Railway Exposition we notice 
a gold medal to the Electric Railway Company of the 
United States for the best electric railway system; a gold 
medal to the United States Electric Light Company for 
the best electric motor for stationary purposes; a gold 
medal to the Union Switch and Signal Company for best 
electric signaling device for block or other signals ; three 
silver medals to the Western Electric Company, one for 
for the best time detector, electric clock and register, an- 
other for best display of telegraph instruments and sup- 
plies, and a third for the best key relay and sounder com- 
plete. 

CURIOUS FREAKS OF LIGHTNING.—There is nothing in 
the history of electrical science to excel the wonderful 
freaks of the lightning during the recent storm in Green- 
ville. Says the New YorkStar: Mrs. Bocsein, according 
to the veracious reporter, was sitting on the back 
porch with her feet upona stool and working upon a 
quilt, her scissors lying on the rail of the porch, when 
the lightning passed under her chair, overturning her 
stool and tearing the heel from her slipper. Again, while 
drinking a cup of tea, she was kuocked against the wall 
by the shock. The lightning passed through the founda- 
tion and broke the iron pump in the kitchen. Nobody 
badly hurt. 


A ConpuiT Company’s UNPAID FEES.—The Philadelphia 
Times says: It appears that the impoverished National 
Underground Electric Company, of Camden, is in arrears 
in its fees due to thiscity. The company, in order to ex- 
tend its conduits, has levied a tax of two cents a share on 
the stockholders. This will realize about $9,000. The 
amount owed the city by the corporation in May last was 
$5,200. Since that time the penalties have been steadily 
running on at the rate of $100 a day, $50 for non-payment 
of the tax on the conduits and $50 for non-payment of tax 
The present indebtedness of the company to 
the city is about $9,000. The city authorities say that 
Chief Estabrooke, ot the Highway Department, and Su- 
perintendent Phillips cannot permit the company to lay 
additional conduits until this has been paid in. 


A SINGULAR FREAK OF LIGHTNING.—During a_ thunder- 
storm on the 4th lightning struck one of the towers of the 
Exposition building at Indianapolis, Ind., and performed 
an unusual feat. After going through the roof it struck a 
water tank, passing through eight feet of water and knock- 
ing a hole in the bottom of the tank large enough to let all 
the water out. From the tank the streak pursued its way 
downward through the building, leaving very plain marks 
and landing safely in the ground. Considerable astonish- 
ment is expressed by the Western papers at the fact that 
the electrical streak passed through such a mass of water 
without having its fiery ardor quenched more or less. In 
reality, however, this is no more wonderful than the fact 
that electrical currents may be obtained in conductors at- 
tached to a voltaic battery in which the electricity has to 
pass through the exciting liquids of the battery. The liquid 
in both cases is simply a conductor having a definite re- 


| sistance. 


A Free Evectric DispLay.—There are persons who de- 


light in the panoramas which electric storms afford when ° 





the electricity keeps a proper distance. All on Staten 
Island who possessed a taste for scenic display of this 
order had an opportunity on Thursday evening of grati- 
fying it. The thunder storm which passed over that sec- 
tion to the eastward about 7 o’clock was followed by ay 
vivid lightning in the distance, the flashes following eac. 
other in rapid succession. Asthe electric current pierced 
the heavy banks of cloud, it imparted to them a bright 
pink tint, probably caused by the reflection from the set- 
ting sun, hidden from view, thus forming a beautiful back- 
ground, through which shot the current proper, taking 
the shape of a delta, whose brilliant arms darted hither 
and thither with an unwonted recklessness. Many resi- 
dents enjoyed the panorama from their piazzas, while con- 
gratulating themselves that Edison et al. had not yet ren- 
dered it possible for the American speculator to ‘‘ fence in” 
and charge a fee for the ‘‘show;” and all but the most 
timid were ready to forgive the deadly element its cruelty 
for the beauty of its display. 

TRYLIG TO REVIVE A DEFUNCT UNDERGROUND SCHEME IN 
PHILADELPHI4.— An effort was made in Philadelphia last 
week to regalvanize the ‘“‘ National Underground Electric 
Company, ” which, by a sudden collapse in the price of its 
stock two years ago, *‘ let in’ a good many residents of the 
staid old Quaker City. At that time conduits were actu- 
ally laid for overa mileon Market street, fiom Front 
street to the new City Hall, and itis now reported that 
the chambers are all dry and in good condition. In the 
expectation that the Baltimore & Ohio Telegraph Com- 
pany will lease some of the conduits, it has been decided 
to levy an assessment of two cents per share to continue 
the system on Market street west to the Schuylkill River, 
and on Tenth and Third streets south to Chestnut street. 
The assessment, if paid in, will yield a revenue of $9,000, 
sufficient to cover all the necessary expenses; but as the 
stock suddenly fell two years ago from 145 to 20, and 
never recovered more than 5 per cent., it is doubtful if the 
broad-brimmed citizens of Philadelphia will take kindly 
to the new scheme, especially since it is understood that 
the company owes the city some thousands of dollers for 
back taxes. 

STocK QUOTATIONS.—Telegraph, telephone and electric 
light stocks were quoted on Tuesday of last week and 
Wednesday of this week as follows: 


July 3. July 11. 

PROP CADIO... 05.00 cccveteeSeeecee ss 68 68 
Bay State Telephone.............s00-00 137 133 
BOE EUNNID 5 5 05 Hehe wale Uis'e Bs Kew dwin 269 276 
Boston & Northern Telepbone.......... 147g 150 
Bell Telephone Co. of Missouri.......... eo 165 
Brush Electric Light (Cleveland)....... sents 100 
Brush Illuminating Co., N. Y.......... Sons 100 
Consolidated Telephone Co............. gels 216 
Central New York Telephone & Tele 

lS cules 55 « arse S nedie-eine-as'> Tr 105 
Central Union Telegraph Company..... sae 110 
Edison Electric Light............ eee see 200 
Empire State Telephone & Telegraph 

0 RMR Se ee ee Sane 200 
Hudson River Telephone & ‘Telegraph — 
Iowa Union Telephone Co............- sae 102 
Long Island & New Jersey Telephone 

Oe Se RR oe Aree ae 114 
Mexican Telephone Co,... ..----0.-+++: 213 216 
Missouri & Kansas Telephone Co....... 4 A 100 
National Bell Telephone of Maine...... 79 hee 
People’s Telephone Co.............006: vem 76 
Southwestern Telephone Co............. ee 68 
Suburban Telephone Co................ 138 139 
Southern Bell Telephone & Telegraph. . oa 125 
Tropical Telepbone........ yak ckecaes 214 21 
U. 5 Bleotric’ TAGS. ........ esse dcecese 128 128 
United Telephone Co., Kansas & Mis- 

SOUNI....- aaa oa ves hares eee ae 97 
Western Union Telegraph................ 8316 8314 





ELECTRICAL PATENTS ISSUE:) 
And Dated July 8, 1883. 
Apparatus and system for telephonic communication ; 


Albert Dunand, Paris, France...........--+seese+e++ 280,365 
Automatic roll-call for telegraph-lines ; Wm. P. Harris, 

South Chicago, Il........ccccccccccccccccccceseccesees 280,616 
Automatic indicator switch for telephone systems ; Geo. 

L. Anders, Boston, Mass............-cccccscocvecescoes 280,707 
Carbon for incandescent electric lamps ; Alexander Bern- 

Ghetes, FiO! Beee oo. ots cus enawok 5) igs ba eewene 280,341 


Dyvamo-electric machine ; R. Edward Ball, New York, 
N. Y 280,439 


iN. 
Dynamo-electric machine ; Foreé Bain, Minneapolis, 


MELD 0s us 5's panne Ghee4 aes acini od ).06a0 0+ seq adsense s Sea Oe 
Duplex and quadruplex telegraphy ; Alexander Muir- 

head, London, England...........0.ccsccee coocvores 280,753 
Electric burglar alarm ; Orlando A. Helman, Cincinnati, 

Set Pats aun ecabes kes +2 sah ecs)< semeseataesnaas® 280,472 
Electric cable or conductor ; Louis Adolphe Fortin Herr- 

mann, Paris: PRADO 6 ccs ccecesecasvsescecscccwtsvceves 280,474 
Electric conductor or cable ; James Webb Rogers, New 

MR, PO wena ccaceecccces case cvecssesssenenenese< as 280,518 


Electric cable ; William H. Sawyer, Providence, R. I.. 280,521 
Electro-magnetic locomotive; Samuel H. Beckwith, 


ROE cca xs tp hasctsted sos onsheases Ger tesguens ss 280,559 
Electrical measuring apparatus ; Charles 8. Bradley, 
WOW DOP, N.S scccencesscevccccsicsnsvisee ces ° . 280,563 


Electric burglar alarm attachment tor automatic sig- 
naling apparatus ; William F. Chester, New York, 


With eb cwal i bass bb vend a owas Teskee dak ge Wie thighs aes 280,578 
Electric light ; Faunt L. Senour, New Alexandria, Pa.. 280,677 
Electric-are lamp Foreé Bain, Minneapolis, Minn........ 2£0,'709 
Electric clock system ; Charles E. Buell, New Haven, 

Oe en A ae ae ee er 280,715 
Electric-are lamp ; Franz Rab], Camden, N. J.......... 280,763 
Fucus-regulator for electric-arc lamps ; Wm. Wheeler, 

CURA EN on og nn os vn ones Saber ate ek enee ss 280,426 
Fire-alarm or district telegraph ; William B. Vansize, 

re TN. ORs cnae'kc eh usps sones) VERRERENESS 6 cat bEeas 250,536 
Incandescent electric lamp ; Alexander Herustein, Bos- 

ee ES CT os cat Ede 664 6 aeh senck Mamen seh ewesines 280,340 
Insulated electrical conductor ; Thomas H. Dunham, 

Boston, Maas... .cccocccccssccscccccsceccccccesccesioce 280,366 
Insulating material for electrical uses ; Richard S. War- 

ee ee ae errr it he's 10,350 
Machine for making electric cables ; Ernest E. Rafer and 

Eugene G. Rafer, St. Chamond, France............... 280,764 
Process of and apparatus for insulating wires for electric 

uses ; Richard 8. Waring, Pittsburgb, Pa............. 10,349 
Switch-board for telephones ; Henry Clay, Philadelphia, 

TOO a at cece a eean chase (4 UE405 5s 0b54.09 S41 250S OSS 6 .. 280,351 
Switch-board for telephone central offices ; Thomas J. 

PNG, TOGRMPM TR, Ee seis cades ccsecrecdesedecscdeote 280,662 
System of electrical distribution ; Thomas A. Edison, 

pee OREO Per et errr Tiree 280,727 
Telephone call-bell ; Henry Clay, Philadelphia, Pa...... 280,451 


Transmitter for telephones ; Henry Clay, Philadelphia, 
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All Persons Sending for 


Catalogues or ordering articles advertised in our 
columns will dous and our Advertisers both a 
great favor by mentioning that they saw the 


advertisement in 
The Electrical World. 


FAIRMAN, J. P. trtcii)"for'sate, ana tects 
cal work done! Inventors’ Institute, Cooper Union. 





Pride, Fraleigh & Kyle, eer Con: 


tractor’, : 23 and 25 Dey Street, New York. 


S HORT- HAND WRITING - THOR- 
oughly taught by mail. Terms low; satisfaction 
of writing. Send stamp for circular and specimen 
of wri ting 
- HULTON, Stenographer, Pittsburgh, Pa. 











BOSTON AND SANDWICH 


GLASS CO. 


OFFICE AND SAMPLE ROOMS, 
MUBRRAY ST. N. Y. 


REPRESENTED BY 


. E. L. BRINKERHOFF. 


No. 17 


ESTABLISHED 1859. 


PLATINUM. 


H. M. RAYNOR, 
25 BONDSTREET, New York. 


For Men, Women and Children. 


How TO GET STRONG 
ind HOW TO STAY 80 


isa volume that should be in the hands of every 
body that places a proper value upon health, and 
the most practical way of obtaining and preserving 


"cme First Wealth is Health”—rxensoy. 


Simple Exercises for any given part or for the 
whole body, within the reach of all. No costly 
apparatus needed, 


296 Pages, Illustrated, Cloth, $1.00. 
Mailed postage paid, on receipt of price. 


J. W. ENCLISH, Gen’! Agent, 
615 Broadway, New York. 














ORAM’S 


TELEPHONE TIME SERVICE. 


Repeats the bour and minute every minute in 


all the telephones iu the exchange. Cannot pos- 


sibly give trouble. 
Address the patentee, 


J. M. ORAM, 


Dallas, - - - - Tex 


PINS AND BRACKETS. 


We are now prepared to to furnish 
Pins, Plain, at $10 per thousand. 


Pins, Painted, $11 
Brackets Plain, $13 per thousand. 





per thousand 


Brackets, Painted,$15 perthousand. 


BEST QUALITY OF OAK. 


SPECIAL REDUCTION ON LARGE ORDERS. 
L. B. HARRIS, 


Manchester, N. H. 


ENGLISH 


Patent Office. 
H, GARDNER, 


166 Fleet St., 
London. 


Successor to 


Messts. Robertson, Broo- 
man & Co. 


Gives prompt persor- 
al attention, and ob- 
tains Patents for In- 
ventions, Protection 
for Trade Marks, etc., 
at fixe i and moderate 
charges. Pamphlet of 
costs gratis. 





my years’ practi- 
cal experience. 


Provisional Protection, £8. 





THE BUTLER HARD RUBBER CO. 
Electrical Supplies, 


33 Mercer St., New York. 


Manutacturers of 


Sheet Rubber, Rods, Tubing, Ete., 


RUBBER HOOK INSULATORS. 


Key Knobs, Switch Handles, 
Magnet Covers, Magnet Heads, 
Window Tubes, with Heads, 
Battery Cells, Battery Syringes, 
And Specialties of any Required 
Character. 





DELANO, HAINES & C0. 


BROKERS, PROMOTERS 





AND 


General Commission Merchants, | - 
NEW YORK AND MEXICO. 


a specialty. 


NEW YORK CITY. 


ao DELANO, } Temple Court, 
. . HAINES, § Street. 


MEXICO CITY. 


5 Beekman 


G. W. LA RUE, } Primera Calle de San Fran- 
G. L. WILEY, | cisco, 5 


EXECUTIVE OFFICERS OF 
"The Mexican Telephone Company,” 


J.D. HAINES, F.™M. DELANO, 





Treasurer, President, 


The Organization of Companies and the 


Development of Electrical Enterprises of merit 





CEDAR TELEGRAPH POLES. 


LIGHT POLES FOR TELEPHONE LINES AND 
LONG POLES FOR CITY USE CON- 
STANTLY ON HAND. 
50,000 Split Cedar Posts on Hand Ready 
for Immediate Delivery. 


BROWNLEE & CO., 
Detroit. Mich. 


Gelatinized Fibre. 


(Trade Mark.) 


-| The New Substitute for Hard Rubber. 
Adopted by the leading Electric Light Com 
panies and Manufacturers of Electrical Appar- 
atus, being a better non-conductor, lighter and 
more durable, at half the cost. 
Send for samples, circulars and prices to 


COURTENAY & TRULL, 


No. 15 Dey St., New York. 


JOHN B. SABINE, 


ATTORNEY AND COUNSELOR-AT- 
LAW, NOTARY PUBLIC 


AND 
PRACTICAL TELEGRAPHER. 
102 Broadway, New York. 


Special attention given to the Law of Tele- 
graphs; to the incorporation of Telegraph, 
Telephone and Electric Light Companies ; to 
all litigation arising in the construction and 
maintenance of lives; to the defense in all 
claims for errors and omissions in the transmis- 
sion of messages, and for injuries resulting from 
the use of Electric light and other wires. 

Letters patent obtained for all electrical in- 
ventions of merit in all countries. 

Collections made for manufacturers and 
others. 


Correspondence Solicited. 











Height, 614 inches, 
Diameter, 314 inches. 


It is Small, Neat, Compact and very Portable, 


and guaranteed to form no gases. 


THIS BATTERY 


hitherto 


On this account it requires hardly any attention. IT WILL 


other, 


in supplying what has till 
DESIDERATUM in Telephone and all open-circuit work, 


it overcomes all the existing defects of the 


GREATEST UPEN-CIRGUIT BATTERY IN THE WORL 


BERGMANN & Co. 


Have now succeeded 


IS NOT ONLY 


The Simplest, Cleanest, Most Economical and Most Durable 


OF ALL, but 


employed. 


LAST 


IT IS CHEAPER than any other. 


now been the GREAT 


Lelanche and other forms 








Hermetically Sealed, 


MORE THAN 


TWICE AS LONG as any 


PRICE, $1.00, COMPLETE. 


SAMPLES SENT FREE TO DEALERS AND TELEPHONE EXCHANGES ON APPLICATION. 


Send for Circular. 


Discount to Dealers. 


BHRG-M_ AN IN & CO.. 


ELECTRIC4L WORKS, 
292 to 298 Avenue B, corner Seventeenth Street, New York. 
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JOHNSTON'S © 


Electrical Agency, 


FOR PROCURING 


ELECTRICAL PATENTS, 


AND FOR 


reneral Expert Electrical Work. 


This agency, which we have just opened, com- 
prises two distinct departments, each of which offers 
electrical men and the public generally special 


facilities never before placed at their command. 


— 


The Patent Department 


is intended as a special convenience to electrical 
iaventors and others desirous of securing their rights 
to inventions of various kinds by Letters Patent, 
either in this country or abroad, and is prepared to 


attond to general patent business in all its details. It 





Hard Porcelain Insulators. 
LARGE AND SMALL, 


FOR 


Telegraph, Telephone 


Electric Work. 





UNION PORCELAIN WORKS, 
8300 Eckford Street, 


GREENPOINT, N. Y. 





| ! 





YMAN'S 0. 


ay, é ~_— 








isin charge of a corps of able ELECTRICIANS and | 
PATENT SOLICITORS, and possesses advantages 
for tating out electrical patents not afforded by | 
any o'er agency. 


Inve rtions examined and advice given free. 


Cave vs filed, specifications and drawings prepared 
with conscientious attention. 

Applications filed and prosecuted with diligence. 

Searches and reports made as to patentability, in 
1ingement, etc. 

Inventors of electrical devices who wish their cases 
to receive skillful and scientific attention will find it 
to their interest to have their business done through 


this agency. Terms very moderate. 





The Technical Department 


is opened to the public as a medium of general 


| charge. Will fill all orders the same day l receive them. Address, mentioning THE OPERATOR, 


technical information on all matters relating to | 
electrical science. Some of the most noted elec | 
tricians and experts are affiliated to this agency, and | 
we are ina position to guarantee satisfaction to all | 
desiring to avail themselves of its superior advan- 
tages. } 

All persons desiring to coasult with experts on 
elecirical business of any kind will find our agency 
a most ¢seful and convenient one, | 

Ce fitalists desiring expert reports on electrical 
inveations and systems will have their wauts at- 
tended to with the assurance of getting honest, im- 
partial and thoroughly competent advice, 

Advice given to parties about to adopt systems of 
electric lighting. 

Installations projected and electrical details of the 
same properly attended to. 

Designs, working drawings and estimates for all 
kinds of electrical construction. 

Experiments directed and carried out. 

Information procured for inventors, scientists, 
experimenters, etc, 

Inshort, this agency will place its experts at the 
disposition of the public in all matters coming within 
the province ot the electrical engineer, and clients 
may always rely upon conscientious, painstaking 
and thoroughly intelligent work at reasonable rates, 


For further information address 


JOHNSTON'S 
ELECTRICAL AGENCY 


Ne 9 Murray Street, New York, 


(uNsToNn, Proprietor. 
©. O. MarLLoux, Electrician in Charge. 





No. 2 O. K. SounpDEnR. 


The above Sounder is warranted toa work well 
where any sounder will. Price, $2.60, C. O. D., with 
privilege to examine before paying for it. 


The above Key is a perfect working key, 
and has pure platinum points. Price, 
$1.45, C, O. D,, subject te inspection. 


The above Souader and Key (either on one base or separate, as ordered), one full-sized Callaud 
battery, 1 lb. vitriol, 15 ft. office wire, etc., all nicely packed and sent LC. O. D., $4.50, with 
privilege to examine before paying for them. 

These instruments are neat in appearance, strong aod durable. The bases of the key and 
sounder are iron, japanned, and nicely ornamented with gold leaf. The levers are iron, bronzed, 
and look as well as brass. All the screws, check-nuts, binding-posts, etc., are of brass, nicely finish- 
ed. The contact points in the key are pure platinum. The sounder magnets are full size, 
and wound to work on a line from a few feet to 10 miles without relay. 

If you want cheaper instruments, send for my reduced price list, which I mail free of 


A. B. LYMAN & CO., 
39 SOUTH WATER STREET, - - CLEVELAND, 0. 











THE AMERICAN BELL TELEPHONE COMPANY, 


Ww FORBES. President. W. R. DRIVER, Treasurer. THEO. N. VAIL, General Manager. 


GROUND LINE This Company, owning the Original 
ye C ™ Patents of Alexander Graham Hell for the 








Electric Speaking Telephone, and other 

patents covering improvements upon the 

same, and controlling, except for certain 

limited territory, under an arrangement 

with the Western Union Telegraph Com- 

pany, the Gold and Stock Telegraph Com- 

pany, the American Speaking Telephone 

Company, and the Harmonic Telegraph 

Company, the patents owned by those 

companies, is now prepared to furnish, 

upon application, either directly or through 

a8 any of its agents, Telephones of different 
styles, and applicable to a variety of uses, 

his company desires to arrange with 

D persons of responsibility for establishing 


District or Exchange Systems, 


in all unoccupied territory, similar to 
c those now in operation in all the principal 
cities in this country. 

Responsible and energetic persons are 
required to act as licensees for the pur- 
pose of establishing 


B PRIVATE LINE AND CLUB LINE 


systems, for business or social uses. Also 
to introduce the telephone for 


D SPEAKING TUBE 


purposes, for which instruments wil! be 
leased for a term of years at a nom nal 
rental. 

This Company will arrange for telep one 
lines between cities and towns where Ex- 
change systems already exist, in ordcr to 
afford facilities for personal communi- 
cation between subscribers or custcmers 
of such systems. 

We respectfully invite attention to this 
matter, and any further information re- 
lating thereto can be obtained from the 
Company, 


No. 95 Milk Street, Boston, Mass. 


All persons using Telephones not licensed by this Company are hereby respectfully notified that 























Telegraph, Telephone and Electric Light 


WIRES AND CABLES, 


MANUFACTURED ONLY BY THE INVENTOR, 


AUSTIN GOODYEAR DAY, 
OFFICE : 120 BROADWAY, NEW YORK. 


FACTORY : SEYMOUR, CONN. 


KERITE INSULATION should be used on elec- 
trical conductors for any of the following 
purposes: 


Submarine, Underground or Aerial Tele- 
graph, Telephone and Electric Light 
Cables; Office Cables and Lines ; also for 
Battery, Burglar Alarm, Fire Alarm, Po- 
lice and Submarine Blasting Purposes, 


ur for any other operation which requires per- 
fect, indestructible and permanent insulation of 
electric wires. 

A large number of 


ANTI-INDUCTION KERITE TELEPHONE CABLES, 


some of them TWO MILES IN LENGTH, are in use 
in several cities, and are found to WORK PER- 
FECTLY for that distance. 

Kerite is recommended and indorsed by all 
leading men connected with telegraphy, tele- 
phony, and electric lighting. 

At the CENTENNIAL EXHIBITION at 
Philadelphia, Sir WILLIAM THOMSON, the emi- 
nent Electrician and Scientist, awarded to the 


Kerite Insulated Wire and Cables 


A DIPLOMA 


For ‘* Excellence of the Insulation and Dura- 
bility of the Insulator.” 


For Sale by all Dealers in Telegraphic 


Materials. 


CLARK B. HOTCHKISS, Gen. A 


120 Broadway, New Yor 





CHARLES WILLIAMS. JR. 


(ESTABLISHED IN 1856) 


109 fourt Street, Boston, Mass, 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


BELL TELEPHONE CO. 





Magneto, Crank and Push Button Call Bells, 
Electric Bells, District Bells and Switches for 
Exchanges, Annuaciators, etc. 


Telegraph and Electrical Instruments, 
Batteries, Wire, Insulators, and Tele- 





| they are liable to prosecution, and for damages for infringement, and will be prosecuted accord- 
ingly to the full extent of the law. 


phone Supplies of every Description. 





Bo: aks 


Wisse 
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ELECTRICAL BOOKS. 


{a Copies of any of the following books will be mailed to any address upon 
receipt of the price. Address 


w. J. JOHNSTON, ' Publisher, 


No. 9 Murray Street, New York. 


TELEPHONY. 


PRACTICAL INFORMATION FOR TELEPHONISTS. By T. D. Locxwoop, Eleetrician, 
American Bell Telephone Company. 12mo, cloth. New York, 1882. $1.00. 


CONTENTS. 


ical Sketch of Electricity from 600 B. C. to 1882 A. D.—Facts and Figures about the Speaking Tele- 
ae to Build a Short esto: or Telephone Line—The Earth and its Relation to Telephonic Systems 
of Communication—The Magneto- Telephone ; What it is, How it is made, and How it should be handied—The 
Blake Transmitter—Disturbances Experienced on Telephone Lines—The Telephone Switch-Board—A Chrono- 
logical Sketeh of the Magneto-Bell, and How to Become Acquainted with it—Telephone Transmitter Batteries— 
Lightning ; its Action upon Telephone Apparatus ; How to prevent or reduce Troubles Arising therefrom—The 
Telephone Inspector—The Telephone Inspector ; his Daily Work—The Inspector on Detective Duty—The Daily 
Routine of the Telephone Inspector—Individual Calls for Telephone Lines—Telephone Wires versus Electric 
Light Wires—Electric Bell Construction—Housetop Lines, Pole Lines and Aérial Cables—Anticipations of Great 


Discoveries and Inventions. 


The chapters of which this book is composed were originally published in Taz Opzrator, 
where they were found so useful to practical telephone 
men as to induce an imperative demand for their re-publication in the present convenient form. 
The book, while giving a mass of valuable information, such as could only be acquired by an 
extended practical experience with the telephone, is written in an easy, chatty style, which 
makes it entertaining reading. It isthe only book that contains a description of the Blake 
transmitter, now used almost universally throughout the United States. No one who has 
anything to do with telephones can fail to find in it something of interest or value; but it is 
particularly useful to the managers and employés of telephone exchanges, as it gives them 
valuable instruction about every detail of their work. 





THE TELEPHONE. An Account of the Phenomena of Electricity, Magnetism and Sound, 
as Involved in its Action; with Directions for Making a Speaking Telephone. By A. E. 
Doxsear. Second Edition. 18mo, cloth, 17 illustrations. Boston, 1883. 50c. 


CONTENTS. . 
Hectricity—Magnets—The Galvanic Battery—Other Means for Generating Electricity— What is Electricity! 
~Sowmd—Correlation—Reiss, Gray, Bell and Dolbear Telephones—How to Make a Telephone. 
A very interesting little volume, which clearly explains the fundamental principles of 
the telephone in an able manner. The first edition had a large sale, and the demand for the 
book stiH continuing, a seeond edition has just been issued at a reduced price. 


- 


THE TELEPH@NE. A Lecture by Pror. ALEXANDER GranaM Bewt, Delivered before the 
Society of Telegraph Engineers. 8vo, paper, 30 illustrations. London, 1870. 60c. 


This is a complete and concise account of the stages of experimentation gone through by 
Professor A. Graham Bell, before his researches resulted in one of the greatest triumphs of 
modern science. All who believe Bell to be the original inventor of the speaking telephone 
should have a copy of the work from which to quote. All who believe that he was not, should 
have one, so as to acquaint themselves with what can be advanced in support of the claims 
made for Bell. In fact, everybody interested in telephony should read it. 


THE TELEPHONE, THE MICROPHONE, AND THE PHONOGRAPH. By Count pv 
Moncet. Authorized Translation, with Additions and Corrections by the Author. 12mo, 
cloth, 70 illustrations. $1.25. 

CONTENTS, 

History of the Telephone—Musical Telephones—Speaking Telephones—Fundamental Principles of Bell 
Telephone—Battery Telephones—Modification of Bell Telephones—Experiments with the Telephone—Other Ex- 
periments with the Telephone—The Microphone—A pplications of the Microphone—External Influence on Tele- 
phonic 'Transmissions—Establishment of Telephone Station—Call-Bells and Alarums—Applications of the Tele- 
phone—Various Uses of the Telephone—The Phonograph—Uses of the Phonograph—Faber’s Speaking Machine 
—Appendix. . 


Count Du Moncel’s is one of the cheapest books in the market. In his accustomed easy 
and popular style the author discusses the speaking telephone. Beginning with the Reiss 
telephone, and giving due place to the musical telephones of Wray, Pollard and Garnier and 
Varley, and the well-known string telephone, or lovers’ telegraph, the magneto telephone of 
Bell is reached and fully described. After this the respective claims of Gray and Bell are im- 
partially canvassed. The Bell telephone, with its thousand and one modifications, the bat- 
tery telephone and microphone, with the adaptations of both to oral communication, pass 
before the reader in turn. A chapter is devoted to disturbances which appear on telephone 
wires, and another to the phonograph. Those who can only afford one book on the telephone, 
should make a point of securing this one. 


THE SPEAKING TELEPHONE, ELECTRIC LIGHT, AND OTHER RECENT ELEC- 

TRICAL INVENTIONS. By Gxrorcz B. Prescorr. 8vo, cloth, 319 illustrations and 

1 plate. New York, 1879. $4.00. 

CONTENTS. 

The Speaking Telephone—Bell’s Telephonic Researches—The Telephone Abroad—History of the Production 
of Galvanic Music—Gray's Telephonic Researches—Edison’s Telephonic Researches—Electro-Harmonic Tele- 
grapby—Dolbear's Telephonic Researches—Improvements of Channing, Blake and others—The Talking Phono- 
graph —Quadruplex Telegraphy—Electric Call Bells—The Electric Light—Edison’s Recent Telephonic and 
Acoustic Inventions—Duplex Telegraphs, Electro-Magnets and Electric Time Service. 


This is a large and handsome work, the object of which is to furnish the public with a 
clear and accurate description of the more recent and useful improvements in electrical 
science, and especially to explain the principles of that marvelous production, the speaking 
telephone. The most interesting portion of the work, to most readers, is the history of the 
original telephonic researches of Bell, Gray and Edison, the account of each inventor's exper- 
iments being given in his own words. It contains also a very thorough description and 
explanation of the quadruplex telegraph, with numerous diagrams, showing how the wires 
are arranged, and gives excellent accounts of the Brush, Maxim, Jablochkoff, Thomson- 
Houston, and other systems of electric arc lighting, with descriptions of the dynamos, etc, 
The illustrations throughout the work are very fine. 

ELECTRIC LIGHTING. 


ELECTRIC LIGHT, ITS PRODUCTION AND ITS USE; EMBODYING PLAIN DI- 
RECTIONS FOR THE WORKING OF GALVANIC BATTERIES, ELECTRIC 
LAMPS AND DYNAMO-ELECTRIC MACHINES, By J. W. Unqunast, 0.E, Edited 
by F. C. Wxns, M.1.C.E., ete. 8vo, cloth, 94 illustrations. London, 1880. $3.00. 


CONTENTS, 


Introduction—Voltaic Batteries—Thermo-Electric Batteries—Magneto-Electric Generators—Electro Mag- 
netic Electric Machines—Dynamo-Electric Machines—General Observations on Machines—Electric Lamps apd 
Candles—Measurement of Electric Light—Mathematical and Experimental Treatment of the Subject—A pplica- 
thon and Cost of the Electric Light. 





A very convenient and complete treatise on the electric light. The principles are defined 
in a manner devoid of technicalities, so as to render the book very valuable to the beginner. 
The history of the dynamo-electric machine and its development, from the Pixii to the 
Gramme machine, is also quiteeomplete. The recent types of machine receive a full share of 
attention and the various styles of lamps are treated in full. 


\ 
ELECTRIC LIGHTING. Translated from the French of Lz Comre Tu. pv Moncen, by 
Rovunt Rovrizper, B.Sc. Crown 8vo, cloth, 76 illustrations. London, 1882. $1.25, 


CONTENTS. ° 


General Considerations—Generators of Electric Light—Electric Lamps—Cost of Electric Lighting—Appli- 
cations of Electric Light—Conclusion—Notes and Appendices. 

A translation of the work of this prolific writer on electrical subjects, published at Paris, in 
1880, under the title of ‘‘L/Eclairage Electrique,” to which the translator has added brief ac- 
counts of the apparatus connected with electric lighting which have been brought forth since the 
publication of the original edition, viz., Swan’s, Maxim’s, Edison’s, and Fox-Lane’s incandes- 
cent lamps, and the Faure secondary battery. To the student or the general reader who 
desires information free from abstruse technicalities, and at an insignificant cost, on a subject 
that is attracting general attention, this work, the original of which is one of a popular science 
series, can be recommended. The object held constantly in view by the author was to 
make the treatise thoroughly practical. The book is the cheapest one that aims to cover the 
whole ground of electric lighting. 

] : 

ELECTRIC LIGHTING AND ITS PRACTICAL APPLICATION; WITH RESULTS 
FROM EXISTING EXAMPLES, ByJ.N.Sxoousrep. 8vo, cloth, 5 plates. London, 
1879. $2.00. 

CONTENTS. 


Historical and Descriptive—Electric Light Machines—Lamps and Regulators—Carbons ; Conducting Wires 
—Motive Power—Luminous Intensity—A pplications ; Economic Results—Prospects of Electric Lighting. 


A handy little treatise, very valuable to the beginner. The author adopts a popular 
method of treating the subject and avoids technicalities as much as is compatible with the 
precision of the work. The history of the early efforts in this field is given, the apparatus 
being briefly described in each case. The notice of recent inventions, up to the date of 
print, is quite complete. The questions of power and of photometry form the subjects of 
very interesting and instructive details. 

USEFUL INFORMATION ON ELECTRIC LIGHTING. By Kuumeworrn Hevazs, 
M.8.T.E. Fourth Edition, Revised and Enlarged. Crown 8vo, cloth, 20 plates. Lon. 


don, 1883. $1.75. 
CONTENTS, ' 


Production of Electricity—Voltaic Arc—Division of the Electric Light—Machines or Generators—Power 
required, and Motors—Application of the Electric Light—Choices of a System—Setting to Work—Cost of Work- 
ing— Measurement of Light and Current—Storage of Electricity and Transmission of Power—Electrical Measure- 
ment of Work—Useful Memoranda. 5 sinha \ 


The first edition of this work met with so great a success as to encourage the issue of en- 


larged second and third editions, which have in turn been exhausted. A fourth edition, 
still further enlarged, has just been issued. 


ELECTRIC LIGHTING BY INCANDESCENCE, ANDITS APPLICATION TO IN- 
TERIOR ILLUMINATION. A Practical Treatise, By Wuouum E. Sawrzn. §8vo, 
cloth, 96 illustrations. New York, 1881. $2.50. 

CONTENTS. 

Introduction—Generators of Electricity—Generators of the Gramme Type—Generators of the new Siemens 
Type—Incandescent Lamps—Carbons for Incandescent Lighting—New Forms of Lamps—Preservation of Incan- 
descent Carbons—Division of Current and Light—Regulators and Switches—General Distribution—Commercial 
Aspects. « 

This book is an indispensable addition to the libraries of all who desire to keep up to the 
age in the novelty of electric lighting. Its author neglects the arc light altogether, and gives 
his readers a graphic account of the generators employed in the production of the necessary 
currents; of those lamps which utilize the currents when generated; of the most advanta- 
geous circuit arrangements and apparatus, and of the best materials to use in lighting by 
incandescence, A historical sketch shows that the idea of electric lighting by incandes- 
cence is as old almost as telegraphy itself. The book is handsomely printed and copiously 
illustrated. & 


INCANDESCENT ELECTRIC LIGHTS, WITH PARTICULAR REFERENCE TO 
THE EDISON LAMPS AT THE PARIS EXHIBITION. To which is added The 
Economy of the Electric Light by Incandescence, by Jonw W. Howzi; and On the Steadi- 
ness of the Electric Current, by C. W. Suzmzns. LIZlustrated. 18mo, boards. New York, 
1882. 50c. 


There is no book that contains more valuable information in the same space than this. 
On the question of incandescent lights it must be considered the best authority at present 
accessible, The tables and data given help very much in analyzing facts and making com- 
parisons. The article by Mr. O. W. Siemens is especially valuable and interesting. It refers 
to a new method of exciting the field of dynamo-electric machines, which enables the cur- 
rent to maintain itself constant in the external circuit, no matter how great and rapid the 
variations of resistance may be.@ This method has come into use as a most valuable adjunct 
in the dynamos intended for incandescent lamps, where it enables any of the lamps to be put 
on and off at will without affecting the rest. For this reason this article is of great interest to 
every person interested in electric lighting. 


VARIOUS APPLICATIONS:' 


ELECTRO-MOTORS. A Treatise on the Means and Apparatus employed in the Transmis- 
sion of Electrical Energy and its conversion into Motive Power. By J. W. Unqumasr. 
12mo, cloth, illustrated. London, 1882. $3.00. 


CONTENTS. 

Introduction—On the Dynamical Nature of Electric Currents—Electrical Measurements—Electro-Magnetic 
Force—Electro-Magnets and Armatures—Electric Accumulators or Magazines—The Construction and Efficiency 
of Electro-Motive Machines—Electric Railways—Minor Applications of Electro-Motive Energy—Fragmentary 
Information. 

Undoubtedly the best motors are to be studied from the best generators, since it has 
been proved that they are mutually reversible ; but there are many cases where a motor of a 
special form and kind is required in order to adapt it to special circumstances and condi- 
tions. From this point of view Mr, Urquhart’s book fills a void, being the only book on the 
subject. It contains much interesting and useful information regarding the use of electro- 
motors industrially, and makes a desirable little book. 


ws 
ELECTRIC TRANSMISSION OF POWER; ITS PRESENT POSITION AND ADVAN. 
TAGES. By Pacer Hicos, LL.D., D.Sc. Crown 8vo, cloth, 21 illustrations. London, 


1879. $1.20 
CONTENTS. 


Dynamo-Electric Machines—The Gramme Machine—The Brush Machine—The Wallace-Farmer and Sie 
mens’ Machines—Efficiency of Dynamo-Electric Machines—Practicability of Transmission of Power by Electricity 
—Efificiency of Coupled Machines—Comparative Efficiency of Various Machines—Other Theoretical Considera- 
tions—Conclusions. @ 

@ Treats of a new and growing application of electricity, and one destined to become of 
great industrial importance. The writer discusses impartially the efficiency of the various 
dynamos for the transmission of power, having no system of his own to advocate. 








446 


THE ELECTRICAL WORLD. 


Juty 14, 1883 











BOOKS ON SEPARATE BRANCHES OF ELECTRICITY. 


ELEMENTARY TREATISE ON ELECTRIC BATTERIES, From the French of Aurr=p 
Nuvver. Translated by L. M. Fisunack, of the Bell Telephone Company of Missouri. 
Second Edition. 12mo, cloth, 55 illustrations. New York, 1882. $2.50. 


CONTENTS. 


I,—Single-Liquid Batteries—Description of Volta’s Battery and its Derivatives—General Remarks upon 
Batteries—Sulphuric Acid Batteries—Acid Batteries Analogous to that of Volta—Batteries without Acids— 
Other Batteries. I1.—Two-Liquid Batteries—The Daniell Battery—Gravity Batteries—General Remarks upon 
Daniell Batteries—Batteries Derived from the Daniell—Acid Batteries—Oxides in Batteries—Chloride Batteries 
—Depolarizing Mixture Batteries. II1.—Various Batteries—Tables. 


Mr. George d’Infreville, one of the electricians of the Western Union Telegraph Company, 
writes: ‘“‘ This work will serve to gttide the uninitiated in the choice and management of bat- 
teries, and even the professional electrician may find, not only new matter, but even old 
material, presented in a new form and worked to new developments. Telegraphers generally 
will find many of their frequently recurring problems solved in its pages, and its perspicuity 
will save both inventor and inVestigator from making useless experiments or errors, while at the 
same time the work offers to all new fields for careful research, Although the subject treated 
is so useful and interesting, yet this is, I believe, the first time it has received such recogni- 
tion in English as its importance demands.” 


FOUR LECTURES ON STATIC ELECTRIC INDUCTION. By J. E. H. Gonpor, B. A. 
18mo, cloth, 39 illustrations. New York, 1881. 80c. 


CONTENTS. 


Introductory—Preliminary Experiments—Induction a State of Strain—How the Electric Strain is Propa- 
gated—Faraday’s Experiments—Specific Inductive Capacities of Different Media—The Electro-Magnetic 
Theory of Light—Actions of Electricity on Light and Vice Versa. 


Electro-static induction is a most important factor in underground and cable telegraphy 
and in telephony, and some knowledge of it is an essential preliminary to the study of the 
action of dynamo-electric machines. This little volume tells what it is and how it acts, and 
elucidates some of the most profound of modern electrical theories, in language that any one 
can understand. 


INDUCTION COILS. HOW MADE AND HOW USED. Dye. Reprinted from the 
Eighth English Edition. 16mo, boards, 63 illustrations, New York, 1881. 50c. 


CONTENTS. 


Current Electricity—Galvanic Batteries—Batteries, How Constructed—Induced Electricity—How a Coil is 
Made— How an Intensity Coil is Made—How an Intensity Coil is Used— Vacuum Experiments. 


This interesting little book may be regarded as a complement of the one last mentioned, 
the former relating exclusively to electro-static induction, or the inductive effects of electricity 
at rest, while the latter treats of electro-dynamic induction, or the inductive effects of elec- 
tricity in motion. The title of the book and the brief table given above convey an imperfect 
idea of its varied contents. Like the previous work, it is written in simple language. It tells 
how to make the various forms of the apparatus, and describes a great many beautiful and 
interesting experiments that may be made by means of it. It is, therefore, just the kind of 
book the student wants who ‘‘ means business.” 


A HAND-BOOK OF THE ELECTRO-MAGNETIC TELEGRAPH. By A. E. Lorine, 
18mo., 26 illustrations. New York, 1878. Boards, 50c.; cloth, 75c.; morocco, $1.60. 
CONTENTS. 

Electricity and Magnetism—The Morse Telegraph—Batteries—Practical Telegraphy—Construction of Line 
—Suggestions and Exercises for Learners. : 


‘This is a little book which can be conveniently carried in the pocket by the student. 
The writer is a practical telegraph operator. In addition to clearly explaining the common 
Morse telegraphic apparatus, it tells how to proportion instruments and batteries to the lines, 
and describes the ordinary methods of testing for crosses, grounds, breaks, escapes, etc. It 
is an excellent book for the beginner. 


HANDBOOK OF NATURAL PHILOSOPHY. ELECTRICITY, MAGNETISM AND 
ACOUSTICS. By Dronysrus Larpyer, D.C.L. Ninth Thousand. Edited by Prof. 
G. O. Fosrzr. 8vo, cloth, 499 illustrations... London, 1874. $2.00. 


CONTENTS. 

Electrical Attractions and Repulsions—Conduction—Induction—Electrical Machines—Condenser and 
Zlectrophorus—Elect The Leyden Jar—Laws of Electrical Forces—Mechanical Effects or Elec- 
sricity—Thermal Effects of Electricity—Luminous Effects of Electricity—Chemical and Magnetic Effects of 
Electricity—Sources of Electricity—Simple Voltaic Combinations—Voltaic Batteries—Voltaic Currents— 
Reciprocal Influence of Rectilinear Currents and Magnets—Electro-Magnetic Induction—Influence of Terres- 
trial Magnetism on Voltaic Currents—Reciprocal Influence of Voltaic Currents—Voltaic Theory of Mag- 
netism—Reoscopes and Reometers—Photomagnetism and Diamagnetism——Thermo-Electricity—Electro-Chem- 
istry—Electro-Metallurgy—Electro-Telegraphy—Calorific, Luminous and Physiological Effects of the Voltaic 
Current—Magnetism ; Definitions and Primary Phenomena—Magnetism by Induction—Terrestrial Mag- 
netism—Magnetization—Acoustics—Theory of Undulations—Production and Propagation of Sound, Physical 
Theory of Musio—Vibrations of Rods and Plates—Vibrations of Fluids—The Ear. 


Treating of Electricity, Magnetism and Acoustics—the three elements that are united in 
the telephone—this volume may be appropriately studied as an introduction to the theory of 
that instrument, though written before the telephone was invented. The work has been so 
long and so well known, and has had so extensive a circulation, that it deserves to be called 
a classic among English text-books, 





LIGHT AND ELECTRICITY. Notes of two Courses of Lectures before the Royal Institu- 
tion of Great Britain. By Jomn TynpaLu. 12mo, cloth. New York, 1881. $1.25. 


CONTENTS OF THE PORTION RELATING TO ELECTRICITY. 


Voltaic Electricity; the Voltaic Battery—Electro-Magnetism; Elementary Phenomena—Electro-Magnetic 
Engines—Physical Effects of Magnetization—Character of Magnetic Force—Magnetism of Helix; Strength of 
Electro-Magnets—Electro-Magnotic Attractions; Law of Squares—Inference from Law of Squares; Theoretic 
Notions—Diamagnetism; Magne-Crystallic Action—Frictional Electricity; Attraction and Repulsion; Conduction 
and Insulation—Theories of Electricity; Electric Fluids—Electric Induction; the Condenser; the Electrophorus— 
The Electric Machine; the Leyden Jar—The Electric Current—The Electric Discharge; Thunder and Light- 
“ning—Electric Density; Action of Points—Relation of Voltaic to Frictional Electricity—Historic Jottings con- 
cerning Conduction and the Leyden Jar—Historic Jottings concerning the Electric Telegraph—Phenomena 
Observed in Telegraph Cables—Artificial Cables—Sketch of Ohm's Theory and Kohlrausch's Verification— 
Electro-Chemistry; Chemical Actions in the Voltaic Cell; Origin of the Current—Chemical Actions ut a Dis- 
tance; Electrolysis—Measures of the Electric Current—Electric Polarization; Ritter’s Secondary Pile—Faraday's 
Electrolytic Law—Nobili’s Iris Rings—Distribution of Heat in the Circuit—Relation of Heat to Current and 
to Resistance—Magneto-Electricity; Induced Currents—Relation of Induced Currents to the Lines of Magnetic 
Force; Rotary Magnetism—The Extra Current—Influénce of Time on Intensity of Discharge; the Condenser— 





Electic Discharge through Rarefied Gases and Vapors—Actian of Magnets on the Luminous Discharge—Mag- 
neto-Electric Machines; Saxton’s Machine; Siemens’ Armature; Wilde’s Machine; Siemens’ and Wheatstone’s 
Machine—Induced Currents of the Leyden Battery. o 

As we remarked above, in speaking of Prof. Tyndall's “‘ Lessons in Electricity,” there is | 
no better expositor of the principles of electrical science. The present volume conte’ s_ 
notes of two series of lectures on Light and Electricity, for a more mature audience 
that to which the former series was addressed. 


GENERAL TREATISES. 


WONDERS OF ELECTRICITY. Translated from the French of J. Barz. Edited, with 
Numerous Additions, by Dr. Jonn W. Armstronc. 12mo, cloth, 65 illustrations. New 
York, 1872. $1.25. 

CONTENTS. 


Introduction—Electric Telegraph—Induction Machine—Electric Light—Electro-Plating—A ppendix. 


This interesting book reviews in a popular way the history, the phenomenaand the applica- 
tions of electricity. To the layman who desires to acquire general information regarding the 
capabilities of the science, this book will commend itself readily by the simplicity and lucidity 
of its descriptions, and the interesting, narrative way of presenting the topics. There are two 
appendices, the work of the translator, which are of evident value. The first of these rele- 
gates to American genius the credit of that invention known as the Ruhmkorff coil, and con- 
stitutes a very able and complete review of the labors of Prof. Page and others in this field. 
ELECTRICAL TABLES AND FORMULE FOR THE USE OF TELEGRAPH INSPECT- 

ORS AND OPERATORS. Compiled by Larner Crarx and Roperr Sanz. 12mo, 
cloth. London, 1871. “) $5.00. 


This is an immense aggregation of isolated facts, figures and formula, collated in such 
form as to be available for ready reference. Definitions are given of the various elec- 
trical units, and the laws of electricity, magnetism and electro-magnetism are clearly stated. 
The different methods of localizing faults in aérial and submarine lines are also described. 
Convenient recipes and tables of every sort and size complete the book. 

CANDLE-POWER OF THE ELECTRIC LIGHT. By Pacer Hiacs, LL.D., D.Sc. 


Crown 8vo, paper. 25c. 
CONTENTS. 


Comparison of Various Arc Lights—Comparison of Various Incandescent Lights—Economical Ratio of these 
Systems of Lighting—Relation of Lighting Power to Quantity of Current—Sources of Lose in Existing Lamps. 


4 a 
The determination of the candle-power of the electric light is a matter of much import- 
ance in its bearing upon the question of the comparative economy of electricity and gas as 
means of illumination. Its importance is illustrated by the fact that the publishers deemed 


this little pamphlet of thirteen pages to be worth seventy-five cents. The sale of the book . 


was so much larger than expected that the price has recently been reduced to twenty-five 


cents. 

ELEWENTS OF CONSTRUCTION FOR ELECTRO-MAGNETS, By Count Tx. pu Mon- 
cen. Translated from the French by C. J. WHarton. 8vo, cloth, illustrated. London 
1883. 

CONTENTS. 

Introduction—Formulas for Electro-Magnets—Conditions of Maximums for Electro-Magnets on a Simple 
Circuit—Conditions of Maximum on Compound Circuits—A pplication cf the Laws of Maximum tothe Construction 
of Electro-Magnets—Numerical Examples of the Application of the Preceding Formulas—Experimental Verifica- 
tion of the Laws of Electro-Magnets—Effects of a More or Less Complete Magnetic Saturation—Condition for 
the Good Construction of Electro-Magnets—On the Best Grouping of the Cells of a Battery. 


This is a work on a timely subject, which has just been published. It is the only book 
which treats of the construction of electro-magnets, a matter which has an important bearing 
upon the efficient working of telegraph lines, dynamo-electric machines, and other applica- 
tions of electricity and magnetism. 


ELECTRO-MAGNETS: The Determination of the Elements of their}Construction. By 
Tr. pu Moncer. ‘Translated from the Second Edition. 18mo, boards. New York, 
1883. 50c. 


This is practically the same as the last mentioned work, but is a cheaper, American 
edition. . 


THE GALVANOMETER AND ITS USES, A Manual for Electricians and Students. By 
C. H. Hasgins. Second Edition, Revised. 12mo, morocco, 8 illustrations. New York, 


1881. 
CONTENTS. $8.08. 


Explanatory Chapter—Various Forms of the Galvanometer—Formule and Tables. 


As electrical science advances and our telegraphs increase, the importance of a knowledge 
of the use of the galvanometer becomes greater every day. Only he who has used the gal- 
vanometer can fully appreciate the value of Mr. Haskins’ handbook. It is small, congensed, 
complete, and as full of information about galvanometers and their uses as an egg is of meat. 


REPORTS OF THE COMMITTEE ON ELECTRICAL STANDARDS APPOINTED BY 
THE BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. Revised 
by Sir W. Tuomson, Dr. J. P. Jounz, Professors J. CLerk Maxweuu and F. Jenxry. With 
a Report to the Royal Society on Units of Electrical Resistance, by Prof. F. Jenkin; and 
the Cantor Lectures, Delivered by Prof. Jenkin before the Royal Society of Arts. Edited 
by Prof. Fleeming Jenkin, F.R.S. 8vo, cloth. London, 1873. $3.75. 


The nature of the contents of this volume is fully expressed in the title, given above. 
The work is illustrated by numerous diagrams and plates. The advanced electrician will 
here find detailed the methods by which the British Association units of electrical measure- 
ment, now used all over the world, were determined. The Cantor Lectures of Prof. Jenkin, 
which are appended, give a comprehensive scientific account of submarine telegraphy, and 
the methods of testing ocean cabl-:. 

A TREATISE ON ELECTRICITY AND MAGNETISM. By James Crenx Maxwett, 
F.R.S. Second Edition. In two volumes, 8vo, cloth, 20 plates and 105 illustrations. 
Oxford, 1881. $8.00. 

CONTENTS. 


On the Measurement of Quantities—Description of Phenomena—Elementary Mathematical Theory of 
Electricity—On Electrical Work and Energy in a System of Conductors—General Theorems—Mechanical 
Action between two Electrical Systems—Points aud Lines of Equilibrium—Forms of Equipotential Surfaces and 
Lines of Flow—Simple Cases of Electrification—Spherical Harmonics—Confocal Surfaces of the Second Degree— 
Theory of Electric Images—Conjugate Functions in two Dimensions—Electrostatic Instruments—The Electric 
Current—Conduction and Resistance—Electromotive Force between Bodies in Contact—Electrolysis—Electrolytic 
Polarization—Mathematical Theory of the Distribution of Electric Currents—Conduction in three Dimensions— 
Resistance and Conductivity in three Dimensions—Conduetion through Heterogeneous Media—Conduction in 
Dielectrics—Measurement of the Electric Resistance of Conductors—Electric Resistance of Substances—Ele- 
mentary Theory of Magnetism—Magnetic Force and Magnetic Induction—Magnetic Solenoids and Sheis—In- 
duced Magnetization—Particular Problems in Magnetic Induction— Weber's Theory of Induced Magnetism—Mag- 
netic Measurements—On Terrestrial Magnetism—Electromagnetic Force—Ampéres Investigation of the Mutu- 
al Action of Electric Currents—On the Induction of Electric Currents—On the Induction of a Current on Itself 
—On the Equations of Motion of a Connected System—Dynamical Theory of Electro-Magnetism—Theory of 
Electric Currents—Exploration of the Field by Means of the Secondary Cireuit—General Equations of the Elec- 
tro-Magnetic Field—Dimensions of Electric Units—On Energy and Stress in the Electro-Magnetic Field—Cur- 
rent-Sheets—Parallel Currents—Electro-Magnetic Instruments—Electro-Magnetic Observations—Comparison of 
Coils—Electro-Magnetic Unit of Resistance—Comparison of the Electro-Static with the Electro-Magnetic Units 
—Electro-Magnetic Theory of Light—Magnetic Action of Light—Ferromagnetism and Diamagnetism Explained 
by Molecular Currents—Theories of Action at a Distance. 


~ This work is one of the great classics on electricity. It was written as a complement to 
Faraday’s ‘Experimental Researches,” treating the subject from the mathematical point of 
view, as that work did from the physical. To understand it a thorough mathematical knowl- 
edge is essential. To the student of electricity who takes up the study from purely sclentific 
interest, and desires to investigate the subject to the very bottom, Maxwell’s great work is 
indispensable. No one who wishes to truthfully apply to himself the title ‘ Electrician,” 
in its highest sense, should rest until he has mastered this work, even if he should have 
to take up the study of the higher mathematics for that purpose. 
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AN*BEEMENTARY TREATISE ON ELECTRICITY. By James Curex Maxwet, F.R.S. 
‘ it a@ by Writs Garnett, M.A. 8vo, cloth, 6 plates and 54 figures in the text. Ox- 
os 7881. $2.00. 

CONTENTS, 


Electrification, Electromotive Force, Potential, etc.—On the Charges of Electrified Bodies—On Electric: | 
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Work and Energy—The Electric Field—Exploration of the Electric Field—Faraday’s Law of Lines of In- Styie or | Pri¢e, 
duction—Particular Cases of Electrification—Electrical Images—Capacity—Electric Current; Metals, Electio- Binding. posrels 
lytes, Dielectries—Phenomena of an Electric Current which flows through Heterogenous Media—Methods «1 . : 
Maintaining an Electric Current—On the Measurement of Electric Resistan On the Electric Resistance of Abernethy’s Commercial and Railway Telegraphy..........++..++:ses0++ Cloth. | $2.00 
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FP? Davis & Rae’s Electrical Diagrams and Connections..............-+++++++ Cloth, | 2.00 
AN IN DUCTION TO THE THEORY OF ELECTRICITY. With Numerous Ex- | pay’s Exercises in Electrical and Magnetic Measurement................ Cloth. | 1.00 
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which it has been edited and published, and| of compiling, and Messrs. Dick and Fi Loe NAT. URIOGRIND INOUE oo oe 0:5 9.0 oc cc's 0 0s'0ese'ce “she sada cctedvecencecencacanuuk Cloth. | 3.00 
the simple but thorough system of arrange-| have had the business enterprise to publish, | Urquhart’s Electro-Motors .. Clot 
ment and index by whic its contents are an octavo of six hundred pages entitled = eee ee RE rar °° *<eebO* eee Seal shes eth ehescepencenennesestn Ota, 3.00 
made available for use in tice, combine to ‘ ENCYCLOPEDIA OF Practical Roaueee | Wace © TERROR TORI OOIIGD fsa cccscc cupees cab ccccccccchiteccs coccd he BS evccccccces Cloth. | 1.09 
render it a highly valudble book. We have| AnD PRocessks.” It would be difficult tosay | Weodbury’s Protection and Construction of Mill Floors .................. Cloth. | 2.50 
examined it; the description and formule®| what is not contained in this compilation in | Wrinkles and Recipes......... j ‘ 
whieh it contains a’ pear to be accurate and the way of domestic industry ee oe Tegemern yearn meet Peseddenpuaasannnscaes chasse sansee snony Cloth. 2.00 
judiciously selected. The list of authorities} economy. We should think it might be al- i 
uoted and consulted by Mr. Dick comprises; most invaluable as a companion, guide, phil- = 
e most eminen’, scientific periodicals of Eu-| osopher, friend, and physician to fe country || 
rope and America, and a far to guarantee ——- There rdly an exigency in | | 
the scientific value of receipts. For the e daily routine of the family that we canim- | | Se hy 
household, it is calculated to be a precious; gine, in which it would not prove useful in its |. Copies of any of the above pooxs, or of any other work relating to the Science 
vade mecum ; while the practitioner in any in-| suggestions.—New York Evening Post. f Electricity will be t) : : 
dustrial art wll find much in its pages of espec- | Tm Jooking through the book one is amazed at /0 ity promptly forwarded te any address in the United States, 
ial toes to pis ieee, Demeeee. W. Ray. the industry and investigation of the compiler. |;C®n@da, Newfoundland, Mexico, or any foreign country in the Universal Postal 
Engineering vonye. seience Uni j i : 
} This weet is one of the most valuable ever issued | _ the vigilance of of this wcltareal “receipe 7 ‘Union, postage prepaid, on receipt of the price. 
rom the press. It embraces an immense va-| If youare au honest man you can find inthis || Remittance can i 
riety of c emical and mechanical processes,| ENCYCLOPEDIA what on bintes ak ade to || ne mate by Fost Cte order, draft, registered letter and 
the explanation of which is aided by @ large} know; if you are a scoundrel, all the methods | |°*P™@S: Address 
| number Ke engravings. —Lefets ustrated| of counterfeiting and adulterating are ingenu- || : 
| aoe ae __- | ously exhibited. — Boston Globe. | W. J. JOHNSTON, PUBLISHER 
607 Pages, Royal Octavo, Cloth. Price...................:...4. PAS Pepe 5 00 alk ae ae , 
Sheep eeeeeee eer eeeeeeeeweee e@eeereeeree eeeeeereeee COOCCO RDO cer ereerescesenconereneeeCe 6 H be / . é , No. OV Murray Street, New York. 
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HOLMES, B 


TH & HAY DENS, 


ACTURERS OF 


FIREPROOF INSULA 


From Pure Lake Superior Copper. 
Patent ““K. K.” ar ORKS:, and Iron Wire, for Telephone and Telegraph Use. 
WATERBURY, CONN. 


49 CHAMBERS S8T., N. Y. 


ELEGERIC LIGHT WiRE 
Conductivity Guaranteed. 


18 FEDERAL ST., BOSTON. 











TELEGRAPH AND TELEPHONE! e 
POLES. 
65,000 25 to 60 feet, No. | Quality. 


These Poles are Live Timber, well seasoned, 
and in every way desirable. Deliverable on line 
of F, & P. M., Mack. Div. M.C., P. O. & Pt. 
Austin Railroads. 

Electric Light, Railroad, Telegraph and Tele- 
phone Companies supplied. Prompt delivery. 


HENRY C. RIPLEY, 


EAST SAGINAW, MICH THE GC ARRONS 


COMPLETE SETS.OF 


MACHINERY 


FOR THE MANUFACTURE OF 


Sri Licht 
Frey Op SUPPL 














MANUFACTURED BY THE 


mah x a 


Wire Stranding Machines. 
Complete sets of machinery for Purifying India A re War ra nted t h e B est 


Rubber and Gutta Percha, and Insulating Wire. 

Lapping Machines for covering Wire with Silk, F OR ELECTR LIGHTS. 
Cotton, Flax, Hemp, Tape, etc. 
Thomas Barraclough & Co., Limited, | 4. © N & CO., 

8 KING STREET, AGENTS, 
5 and 7 Dey Street, N VY. 





Manchester, - - England 





Yellow Cedar Telegraph Poles, 


Railroad Ties, Paving Timber and Fence Posts for Telegraph, 
Electric Light, Telephone and Railroad Companies’ Use. 





The Michael Bay Lumber Co. (Limited) have on hand and cut to order Yellow Cedar Telegrapb 
Poles, which will last from eight to ten years longer than white cedar or chestnut. Yard and 
office at Buffalo, Black Rock, N. Y. Standard poles, 25 feet, 6 inch top; 30 feet, 6 and 7 inch top, 
and long poles from 35 to 60 feet in car load lots-from Black Rock,’ and by vessel loads at Lake 
Erie and Lake Michigan ports.on the opening of navigation. Fifty thousand ready to deliver 
April and May. Correspondence solicited. All orders addressed to 


A. A. COLBY, AGENT, BUFFALO, N. Y., 


Post Office Box 297. Will receive prompt attention. 


GEORGE “WESTINGHOUSE. . Jr., President. ROBERT PITCAIRN, Treasurer. 
C. H. JACKSON, Vice President and General Manager. ASAPH T. ROWAND, Secretary. 
HENRY SNYDER, General Agent. 


THE UNION SWITCH AND SIGNAL CO., 


PITTSBURGH, PENNA., 
A CONSOLIDATION OF 
THE UNION ELECTRIC SIGNALCO., anp or THE INTERLOCKING SWITCH & SIGNAL CO, 
Of Boston, Mass. Of Harrisburg, Pa. 
SOLE OWNERS AND MANUFACTURERS OF THE ONLY PRACTICALLY SUCCESSFUL SYSTEM OF 


OPERATING RAILROAD SIGNALS AUTOMATICALLY. 


ALSO OF 
APPARATUS FOR OPERATING AND INTERLOCKING SWITCHES, SIGNALS 
AND GATES BY LEVERS, HYDRAULICS, PNEUMATICS OR ELECTRICITY. 
ALSO MANUFACTURERS OF 


FROGS, CROSSINGS, SWITCHES AND SWITCH STANDS. 


iz" Plans, estimates and detailed descriptions, iptions, together with references to apparatus in prac- 
tical operation, will be furnished upon application. 
Office | and Works, Corner r Fayette Street, Garrison | Alley and Duquesne Way. 

















Iron Telegraph & Telephone Wire, 


MANUFACTURED BY 


Freda’k Smith & Co., 
HALIFAX, - ENGLAND. 


Wire Delivered on Board in Liverpool for Shipment to any Part of the World, 


OR FROM STOCK IN NEW. YORK, 
Or in Bond, or Duty Paid in any Part of the United States. 
Full particulars, quotations in sterling or currency, and tables and samples on application, 


THE ELECTRICAL SUPPLY. CO., 
Sole Agents for the Untted States, 


17 Dey St.. N. Y¥. 


PHOSPHOR-BRONZE TELEPHONE WIRE. 


nian STRONGEST, TOUGHEST and BEST for line wires of electric 

nd acoustic telephones. Will not STRETCH nor RUST. RESISTS 

SMOKE. ACIDS and DAMPNESS. TENACITY more than FOUR times 
its weight per mile. 


PHOSPHOR-BRONZE RODS, 
SPRING METAL AND WIRE, 


superior to German silver or brass for ——— apparatus. Already 


Of, +35 
ro Pheu het ye ‘ extensively used throughout the country. 


THE PHOSPHOR-BRONZE _ SMELTING Co., LIMITED, 
512 ARCH ST., ELPHIA, PA 
Owners of the U. 8. Phosphor-Bronze Patents. Psihag agra he of Phosphor- Bronze in the United States. 


TELEGRAPH WIRE. TELEPHONE WIRE. 


WASHBURN & MOEN MANUFACTURING COMPANY. 


WORCESTER, MASS. 
a a 






Trade Marks, 











ESTABLISHED 1831. CaprraL $1,500,000. 
16 Cliff and 241 Pearl Street, New York. 
215 Lake Street, Chicago. 
This Company having giveu careful attention to Telegraph Wire from the introduction of the 
Art of Telegraphby, and especially with reference to the conditions necessary to highest electric 
conductivity, does not hesitate to recommend this class of its products as unequaled in that par- 
ticular. Being the first to 


MAKE A SPECIALTY OF TELEGRAPH WIRE, 


and anticipating at an early day the ie op pon that would exist for that article, they have 
adopted and f we proved certain methods and appliances for the production of Telegraph as well 
as of Telephone Wire which are peculiar to themselves. Among them may be mentioned the 
PATENT CONTINUOUS ROLLING MILL, PATENT CONTINUOUS GALVANIZING 
BATH, AND THE BELGIAN ROLLING MILL. 
(In connection with the DoUBLE SIEMENS FURNACE). 
All Wire made by this Company for Telegraph or Telephone parposes is thoroughly tested 
-— shipping, with regard to Conductivity, Tensile and Torsion } al errs as well as Sieention. 
Prices and terms for Telegraph or Telep one Wire—Plain, Oiled or Gelvanized—given upon 


= ppligation. 
B.—The qualities known as extra Best (E. B. 8.) and Best Best (B. B.) kept constantly in stock. 











WE DESIRE TO CALL ATTENTION TO THE 


BRUSH MACHINES 


We are now manufacturing, intended to give lights of about two-thirds of the power of our usual size of 
arc lights. They are fully equal to the ordinary size lights of other systems, and except in the amount 
of light are the same in every respect as our other lights. 


Number Number Nominal Horse-Power 
of Maehine. of Are Lights. Candle Power. required. 
5 10 1,200 6 
6 20 1,200 11 
7 30 1,200 15 
8 64 1,200 35 


Prices of our machines and lamps the same as our regular list. Our agents will give estimates. 
We shall commence this month the shipment of 


BRUSH STORACE BATTERIES 


To fill the large orders which have accumulated on our books. We desire to state that these batteries are 


GUARANTEED 


By this Company, just as all the apparatus hitherto sold by us has been; and that the statements of our 
— regarding them, which have been so industriously circulated of late, are false in every partic: 


THE BRUSH ELECTRIC CoO,, 


No. 379 Euclid Avenue, 
CLEVELAND ” : OHIO, 


May 12, 1883, 
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THE OPERATOR 


A JOURNAL OF 


Telegraphic Literature, News 
and Miscellaneous 
Reading. 


PUBLISHED ON 
THE Ist AND 15th OF EACH MONTH. 


SUBSCRIPTION, IN ADVANCE, 


ONE DOLLAR A YEAR.’ 


Postage Prepaid to any part of the United 
States or Canada. 

To Foreign Countries the Subscription, Post- 
AGE PREPAID, is $1.50 a Year. 


W. J. JOHNSTON, PUBLISHER, 


9 MURRAY ST., 
NEW YORK. 


J, H. LONGSTREET, 
No. 9 Barolay Street, 
NEW YORK, 


MANUFACTURER AND DEALER IN 


TELEGRAPH INSTRUMENTS, 


Telephone and Telegraph Supplies 
OF EVERY DESCRIPTION, 


ANNUNCIATORS AND BURGLAR 
ALARM APPARATUS, BATTERIES 
AND BATTERY MATERIAL. 


Telegraph Instruments for Rail- 
road Use a Specialty. 


W. T. HENLEY’S 
TELEGRAPH WORKS COMPANY 


(LIMITED), 








Telegraph Engineers and Oontractors 


Wire Drawers and Galvanizers. 
MANUFACTURERS OF 


Submarine, Subterranean and Aeria 
Cables of every description, for Tele- 
graph, Telephone and Electrie 
Light Purposes. 


Henley’s Patent Ozokerited Core, 
Henley’s Patent Dynamo Machines 
and Electric Lamps. 
Estimates for any kind of cables or core fur- 


nished, OFFICE: 
8 Draper’s Gardens, Throgmorton Street, 


LONDON, ENGLAND. 
Works: North Woolwich. 


AGENTS IN THE UNITED STATES, 





Western Electric Co., New York, Chicago. 


T. G. SELLEW, 


MANUFACTURER OF 


DESES, 
OFFICE AND LIBRARY FURNITURE, 


No. 111 Fulton St., New York. 


FINE CYLINDER AND ROLL DESKS. 
Offices fitted up with Counters and Partitions. 





WAKEFIELD 


EARTH CLOSET. 


JOS. J. WALTON, 


23 & 25 Dey St., N. Y. 


CHESTER & CO., 


22 New Church St., N. Y. 
Formerly C. T. & J. N. Chester, 104 Centre St. 


Oonsulting Engineers and Electricians. 
Special attention given to developing inven- 
tions and securing patents. Expert advice given: 
every class of electro mechanical construction 
attended to, and all classes of electric supplies 
furnished. P. O. Box 2766. 
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THE KERNER STYLOGRAPHIC PEN. 


‘a a S10 


THEBESTESTPENFORTHELEASTESTMONEY. 
THE LATEST IMPROVEMENT IN STYLOGRAPHIC PENS. 


The flexible air tube attached to the needle extension gives a soft and delicate touch to the pen and a vibratory motion 


which oes, the ink in a constant state of agitation while writing and causing a perfect flow to the point. 
e difference in price depends alone upon the ornamentation, 
A perfect line always 


the best 
WORLD tor Book-keepers. 
ing to mounting, $1.25, $1.50 and $3.00. 


Ask your stationer for them, or send to 


Our $1.00 pen equal to 
0.5 RULING PEN isthe BEST IN THE 
Price $1.50, Other styles accord- 


Our 
No blurring or blotting. 


TRE KERNER STYLOGRAPHIC PEN COMPANY, 25 Bond Street, New York. 


(tS Beware of imitations. 


Ask for “ THE KERNER.” 





PARTRICK & CARTERS) 





ELECTRIC 


ANNUNCIATOR. 


(Patented Feb. 16, 1875.) 


We guarantee our Annunciator to be the 
most Simple, Durable and Reliable Apparatus 
in the market. No Drops or other Compli- 
cated Mechanism to get out of order and 
We have 


furnished some of the largest and finest hotels 


necessitating constant repairs. 


in the country with our Annunciators. 

Those wishing Agencies for these Annun- 
ciators in unlicensed territory can obtain all 
information, prices, etc., by addressing us. 

Correspondence solicited with all Opera- 
tors,Managers of Telephone Exchanges 
and Electric Bell-hangers. Send for 
Alarms, 


Catalogue of Annunciators, 


Electric Bells, etc. 


PARTRICK & CARTER, 


114 South Second St., on 2 mol Pa. 
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AMERICA sei Works 


MANUFACTURERS OF 
PATENT FINISHED 


INSULATED ELECTRIC WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
ELECTRIC LIGHT WIRE. 
Magnet Wire, Patent Rubber-Covered Wire, 
Burglar Alarm and Annunoiator Wire, Lead-Enoased 
Wire; Anti-Induction Aerial and Underground Cables, 
eto., eto. 


Office and Factory, 67 Stewart Street, Providence, R. IL. 
EUGENE F. PHILLIPS, President. W. H. SAWYER, aes vines and Electrician 





QbINn E. o* CIN Gas 





sDAVIS RWATTS @ 


| 





THE GREAT ADVANT. 
SIGNAL BACK. 4s 


NO BATTERY 1S REQUIRED. 


No Skill Necessary to Set up or Operate Them, J 
PRICE, $4 EACH. 





and Always Reliable. 


. Hotel, Restaurant and many 
other purposes where a call bell of any sort would be of service for signaling or 
summoning all kinds of employés, servants, ete. 

They wil ring on any length of line and give a clear and distinct sound. } 
in using such an instrument is, 


DISCOUNT ON LARGE LOTS. 


MAGNETO AND BATTERY SIGNAL DELLS 


We have a large number of second-hand Magneto Bells, without the Telephone 
switch or connections, for sale at extremely low prices. 
These bells are admirably adapted for Stable 


We have a lot of these very handsome altered Teleph cn 


They are wound to 30 ohms resistance; silk.covered wire 
nickel-plated bell, 344 inches diameter, and working parts 


I covered with nickel-plate case. 


YOU CAN 


nt CNG on cha Sere cde caek ions $1.75 each. 


Pe: Piemrie obralce Fis i ad cnns. ccebiies 1.60 * 


# WORTH TWO ORDINARY BOX BELLS AT TWICE 
THE PRICE. 





DAVIS & WATTS, Baltimore, Md.. 


Manufacturers and Dealers in all kinds of 


ELECTRICAL AND TELEPHONE 
QUOTATIONS PROMPTLY AND CHEERFULLY FURNISHED, 


INSTRUMENTS AND SUPPLIES. 
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fot private lines, Latest, best; always rel 


SLT ELEPHON ES! 
N, taeable; work 2 mi'es on cable-wire. Illus, Cir- 





culars free. Holcomb & Uo., Cleveland, O. 


Short-Hand Writing 
thorough] taught by 
mail. G situations pro- 
cured ay pupile when 
compete nt. 
rue stenographers 
furnished railroad offic. 
fails without charge for 
my services. Corres- 
ence siticited. Cali 
graphs sold. Special in- 
ducements offe ed opera- 
tors and railroad officers. 
for COLLFGE RF. 
W.G. CHAFFEE, 
Oswego, N.Y. 


BRASS & COPPER C0, 


MANUFACTURERS OF 


Pure Electric Copper Wire, 


For Magnets, Telephones, Electric Lights, 
&e. 


With H. Splitdorf’s Patented Liquid Insula- 
tion, covered with Cotton or Silk. 





Send 
PORTER and caligraph circulars to 





LINE WIRE. 


FIREPROOF HOUSE AND OFFICE WIRE FOR 
IN-DOOR USE IN ELECTRIC LIGHTING. 
Wrought Metal Gengs, for Annunciators, 
Telephones, &c. 


ZINO RODS, BATTERY OOPPER, &c. 
No. 19 and 21 Cliff St, NEW YORK 


PALMER WIRE CO, 


PALMER, MASS. 





TELEGRAPH 


AND 


TELEPHONE 
"Ss ade HY i 


As Good as the best. Special care 
taken in its manufacture. 


AT-U EAD CARDS, —Lovely set, 4 designs. Mailed 
on receipt of 5c. HEARNE & CO, Box 1487. N. Y. 


SHORTHAND AT YOUR HOMES, 


COMPLETE INSTRUCTION in highest 
$20, and satisfaction assured in every pr ts 
Send 10 cts. for specimens and terms, 








.C KE, Ste er, 


Bigs 


4 


United 
States 
Mutual 


ACCIDENT 


GEO. H. WHIPPLE, 


58 Exchange Place, N. Y. 


4887 doteaiton Ave., Philadelphia, Pa. ELECTRIC LIGHT 


ly, - ‘TELEPHONE, 
- TELEGRAPH 


Miscellaneous Stocks. 





CORNELL UNIVERSITY 


COURSES IN 
Electrical Engineering, 


Mechanical Engineering, 
Civil Engineering 
and Architecture 


Zntrance Examinations Begin at 9 A. 
M., June 18 and Sept, 18, 1883. 





For the Untversrtry Reeisrer, containing full 
statements regarding requirements for admission 
cpurses of study, — ys expenses, free 
scholarships, ete., and for special information, apply 
ve PRESIDENT of CoRNELL Untversirty, Ithaca, 








Association, > 
320 Broadway, 
N.Y. 





N 





j g is! 
PLACE If IN YOUR SAFE. 


Invest $8 for $10,000 Accident Policy with 
$50 Weekly Indemnity in the 


320 and 322 Broadway, N. Y. 


year will carry this insurance, and should mis- | give street and number. 
fortune overtake you in the way of fatal or dis- 
— injury, there will never be cause towegret 
your foretbought and prudence. European per- 
mits without extra charge. Mth. g 





19 E. 15th St., New York. 
ste 





United States Mutual Accidcnt Association |SEWING-MACHINE ATTACHMENT. 


iy: Double Induction Motcrs, Dynamo Machines, Automatic Batteries, 
and place it in your sefe. Twenty-five dollars a | Experimental Apparatus, ete. In writing for illustrated catalogue, 


THE ELECTRO DYNAMIC CO., 





THE 22% ELECTRIC MOTOR 


For FAMILY sewing- THE AUTOMATIC BATTERY. 
a 


= nachines;dental,jewelers’ =a 
—— and watchmakers’ lathes, ! / 
— fans, etc., ete. Motor, 

————_—_ with automatic battery = th 

and complete outfit for 
FAMILY sewing-macb- 


ines, $35.00 to $40.00. 





121 South Third St., Philadelphia. a. Do., London, 











safest to handle and transport under all conditions. 


For sale in all sections of the country by the authorized Agents of 


FE. I. DUPONT DE NEMOURS & CO 


WILMINGTON, DEL. 


ATLAS POWDER. 


(A NITRO-GLYCERINE COMPOUND.) 
The strongest and most reliable of the many compounds generally termed high explosives, and conceded by every one of experience to be the 


LAFLIN & RAND POWDER (0., 


NEW YORK. 


Manufactured by the REPAUNO CHEMICAL CO,, 20> nicvunt Street Room G. - 


Put up in cartridges of nine different grades, and of various diameters and lengths, and packed in boxes holding 50 pounds and 25 pounds. 


HAZARD POWDER CO 


NEW YORK, 








eae 
RAM 


MANUFACTURERS OF 
PATENT 


Telegraph Wire 


To Government Specifications. 
BEST REFINED Ba 


Telephone Wire, |= 


FRENCING WIRE, Se 


SUBMARINE CABLE WIRE 


Strand & Stay Wire, fe a 
AND : 
Galvanized Binding Wire. , a 


Correspondence’ solicited from i 
American Telegraph, Telephone, -f/ 
Railway and other companies, also 
contractors, etc., using quantities of 








BRIGHOUSE 


YORKSHIRE 








Write us for prices before ordering elsewhere. 


wire. at <a 


EN. CAMM &C°~ 


— 





6 
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See 


THE UNITED STATES ELECTRIC LIGHTING COMPANY, 


59 and G61 Liberty Street, New York. 
of Are and Inoandescent Electric Lighting Apparatus. 


Complete 


Efficiency with the best Mechanical 


Design, and is unequaled for 


ECONOMY, SAFETY, 
SIMPLICITy 


AND THE 


QUALITY OF . LIGHT PRODUCED. 


Estimates Furnished on Application. 


Systems 


This Apparatus Combines the Highest Electrical 


——— a 


GEO. W. HEBARD, President. TRUSTEES: 
M. HARTLEY, CHAS. R, FLINT, G. W. HEBARD, L. FITZGERALD, 
A. P. STOKES, kK. B. MINTURN, H. B. HYDE, 


W. T. HATCH, 





DYNAMO MACHINES, 
ELECTRIC MOTORS, 
ARC LAMPS, 
INCANDESCENT LAMPS, 
STORAGE BATTERIES, 
CARBONS, Etc, Etc. — 


Send for illustrated Catalogue. 
L. E. CURTIS, Secretary. 


J. H.HUBBARD. HENRY DAY. 
T. ASTEWART, L. E. CURTIS. 
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